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= (54) Title: GENETIC ENGINEERING IMMOBILIZATION OF HETEROMER PEPTIDES 

S (**) •'<''^*^^^*^®^^ 

(57) Abstract: A method of immobilizing heteromer peptides having a plural number of subunits, which are formed by cutting off 
^a; precursor peptides, on a chitin or cellulose carrier by expressing a protein carrying a chitin-cellulose binding domain (CBD) fused 

therewith by using a genetic engineering technique. Heteromer peptides having a chitin-cellulose binding domain fused therewith; 
^= and a method of immobilizing these heteromer peptides. These heteromer peptides having a chitin-cellulose binding domain are 

useful in techniques for immobilizing catalytic enzymes for producing useful substances, etc. The method of immobilizing heteromer 
= peptides is applicable to industrial uses. 

S (57) WH^i 

B 3te^m^^*5^^ffiV>-C^5=-> •■fe;!/d-;^^^K^>f > (CBD) Slfe^^^ 
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^^^Si*:(c@^<b-r5Ci:ii^tJX^fi<3{cfig35c^i*^^to-c*5t). xH. 

—^y^ Y{\:J.Wt)\/U—7. -^^VI^A h'^ > (cellulose or chitin binding 
domain; CBD)j ^V>o) e.tl-CV^5o -b;i/D->^-?>=^^>H:^fiffiT-^i4*5^c 
<. tfc'^b#^l*J{C$^T•feSfc«)^ ^^&S^Yb1-5:t«)(7)mi*:hUT7abTVN 

^tl-C^^S (E. Ong et al., 1991, Enzyme Microb. Technol. 13: 59-65)o ^fcs 

Tomme et al., 1996, Ann. N. Y. Acad. Sci. 799: 418-424#aajo b^b. 



wo 01/31038 




PCT/JPOO/07275 



^^i;*)CD*^^V^o «»Jx.«c:©i; ^ ^^^^ bTttx a^X.'O^^'&^zi.^v Vis^i^ 

y-b7 7D:;^:}?^>^ (7-ACA) •fe:7TDm$T;^i^W®«^4'P^«:-e*?)s «S 

$>5V^H:#^-SJ5S®i^^&^^iJfflbT. X||e«}{c:^^, 0^^nT^^S<. GL-7ACA 
7^5^^— fe*ii.CCjiP^> 7-ACA® S^I^^JSK^CD F^ft:-e afe -5 ^ ;i/-7-ACA^«W 

^ ^ ■ri^j]^&js^.^mmv. 7ACA<£a^'rsxatzfijffl^n-5o 

ll0«J^Jffl®l^;^*»e>^V>*ffll4*^t-r>TVNSo GL-7ACAT^>7— b'tt. ^^i/ ij > 
*^BJ3li. =^^> ••fe;i/D— >^i^-^K;»<-r > (CBD) ^m^^'^fz.^v'U'^—^ 
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^^^■^-.^^^ H®@^<b^@*gb^ |lfciic?9f^<£Si3ifeo mi^mi^ii^. GL-7ACA 
,;^^__^f:^g^-fbbfco2(5:^B>S{3:}3V^T. GL-7ACATi^7— If ® 3 0®P^ SSBtii 

D /^-^ K ^ ^ >^m-r^mmi!^^y'^ K ^liMf S i: t J: 0 . tS14^« 

C2:i tcfa«a5^r^ h\ 
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OH 




R^ 



C8:i BU^^t:^r^ felT® (a)> (bX (c) (DV^■ri^iP®^r 

(a) ifi^J#^ :17s ie?!J#-^ : 1 9> ia^J^"^ : 2 1. ii^V^Mm^^ : 2 

(b) iB^J*-^ :17s mnm^ : l 9. iE^'J#-^ : 2 1. ^JiUM^m^ : 2 
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( c) E^JS^ : 1 6. ^18- SBJ-JS^ =2 0, «J:t5E^J*^ = 2 

* C l 53 (a) C143 CSB««®S<b-?nv— ^^KC, S-^n^-^ 
(b) XS (a) C*»5S«4*t.*lll«t-*xS, S^tt- Ba<b-?t^^ 
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R2NH- 

(II) 



COOH 



NH2 — I — 



o 




■^Y^CH^R, (I) 



COOH 



S : 
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(III) *fett^o^*^#5c:i:^4^^^^S^b^t» (III) (DSkMrn. 
CI a: 7-/3- (4-i,jvm^i,y^>^j.^ —tzyTa7.^.^>mTi. 




COOH 



CH2R1 



(I) 



OH 

OH o y / 

ho. >=o hn oh 



(TV) 



(I) 




ni3imaAi 1 > 
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OHO 



r' oh 



"'''"W"'™ ^NH. 

^ O HN OH 




(IID 



(III) sijtfflc^sS'fb^^. tigi-rs*)®"C'«>s«. 
r^^^^^^^ v<D'Pt,<t^ • ^.;vp-x^^K^^ >sf^io^ 

comU^^^^ Kd^^^^nf.^. ^Hu^i^-^^^ Ki,-rp-fe';/^»^tc.t ^« 
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(cellulase). (Xylanase). VJlitj±-^ (Glucanase) i5J:V^^ 

^i--^ (Chitinase) <^m^ns (P. Tommeetal., 1996, 

Ann. N. Y. Acad. Sci. 799: 418-424- T. Watanabe et al., 1994, J. Bacteriol. 
176 : 4465-4472)o :i^%m-Qm\.^ ^n^^^> . ^ >^ LTtt. 

^^iyJl^X'^--^^^:^^ {Bacillus circulans) S3fe®^r5=•:^— IfAl (GenBank 
Ac. No. M57601, J05599) Ogp^^r^ K (iE^J#-# : 2 2) ^n^o 

CCD j; ^ i3:^zr^ K kp< >r > ^ UTH:. ^ ^-^irn^mmo^mni^'^ k ^ ^ 

>*^^tf^n5o mx.\i£. ^.^) (b KD^ri-7';i.:^>ig) (PHA) 
©PHA^^K^^> (T. Fukui et al., 1988. Biochi.. Biophys. Acta 952: 
164-171; A. Behrends et al., 1996, FEMS Microbiol. Lett. 143: 191-194; M. 
Shinomiya et al.. 1997, FEMS Microbiol. Lett. 154 : 98-94) 

> i?m ^^mr^mm {?m:^xv^^-^m) <D?mumm;^\'^>(y (t. 

Nakajima-Kambe et al., 1999, Appl. Microbiol. Biotechnol. 51: 134-140). 

^<Dm<Dm^^^ V y^jv^mmm 7 ^ ^ u -oommm^ k ^ > 3& ir^^ s 

^ti^%K.iomo ^tzs Ji^U b Ko:^;>r5^;i.^ (PHB) p< 7— fe*®^® 

^^K^-f > (K. Kasuya et al., 1999, Int. J. Biol. Macromol. 24: 329-36) 
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1.7. .J NMDA (N-methyl-D-aspartate) HGF (hepatocyte growth 

factor; Wi^flSlimH^) t,Ki^m-f ^n^i^^niol.:^^m^^t,^.^o 

^^^n^geST^^o SB;.r^^^»^^»i^ rn^r-^f*.^a)^o^ 

o T S e M©rS14 S i: ^ o 

CCDJ:-5f^SaWC{i. ^ > (Intein; Pietrokovski. S., 1998, Protein 
Sci. 7: 64-71). N5fe5[c;^MUn7K^M^^ (N-tenninal nucreophile Hydrolase; 
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Ntn) (J. A. Braimigan et al., 1995, Nature 378: 416-419X 7'^>'TS/^ — 

^mm<Dm&mifi^^n^. m^it. y >izi±. mmm AiPase (chong, s. 

etal., 1998, J. Biol. Chein., 273: 10567-77; Chong, S. etal., 1996, J. Biol. 
Chem. 271: 22159-68). :^J:V^}^uny:^^.u^itj^a,>>>:;^ {Pyrococcus 
kodakaraensis) DNA ^Jf ij;,?^-^ (Nishioka, M. et al., 1998, Nucleic Acids 
Res. 26: 4409-12) tj^ifi^^^n^ho N*^;^MJP7k^|?^mt:ii:. 

^^^v^^}T^^):Di,}V:r7.;^^^i-^^i (bacterialglycosylasparaginase) 
(Liu, Y. et al., 1998, J. Biol. Chem. 273: 9688-94). yuy'TV — L. 
(proteasome) (Ditzel, L. etal., 1998, J. Mol. Biol. 279: 1187-91). 
tf-^^ U > T 5/ 7 — If 5 o 

5 (SudhaJtaran, V. K. et al., 1992, Process Biochemistry 27: 131-143)o T 

t^mm-^^^^o *:^ga{3:fel^T^ r^y7->>^— ifiza:. mtit^-->v>T 

^>7— fe- (Oh, S. J. et al., 1987, Gene 56: 87-97; Verhaert, R. M. et al., 
1997, Appl. Environ. Microbiol. 63 : 3412-8). ■t:7 TUy^7r^^>my->^—if 
(Matsuda, A et al., 1987, J. Bacterid. 169: 5821-6; Sudhakaran, V. K. et 
al., 1992, Process Biochemistry 27: 131-143; Aramori, I. et al., 1991, J. 
Fermentation Bioengineering 72 : 232-243). Aculeasin m(DmWJni 

^^^zr^ YTi/^—^) (Inokoshi, J. et al,, 1992, Gene 119: 29-35; f^m^ 
4-228072; SI^^&gi#-^W097/32975) O <t ^ ^il6M**^*nSo 

cn^^T^yT^^-v— fe-cDcfT*^). 7-/3- {A-ti)\,^.^i^zr-^y:r^ K) 

— b7rD^;}f^>^:7'S^^— fe- (rGL-7ACATi>'^— gj hvi^t) l±. ±M0J: 
dfc:x||0«j^fflj4®i^V^^^-^^5 (M^« Ishii, Y. et al., 1995, Eur. J. 
Biochem. 230: 773-8; Saito, Y. et al., 1996, Annals. N. Y. Acad. Sci. 782: 
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226-240; fP^I^BSe,, 1989, Nippon Nogeikagaku Kaishi 63: 1847-1853 
B^JoGWACArs^^-- fe-a.^J^ti FERMBP-3425-C-iHf^^nSi^^-h*^:>-^ ' 
^ > iPseudomonas mendocina) C427 l^m^<D^&%t^V^^^-^^'^^ 

5 (1^pa¥7-313161#fi^)o C427^fi^®6L-7ACAri/^-ifl^^^> ■■fe^^t^- 

13:\.^^ ^tz. Fseudomonas m^^(0 V22 (Arajnori. I. et al., 1991, J. 
Fenaentation Bioengineering 72: 232-243). i^^Xf A14 (Aramori, I. et al.. 
1992. J. Fermentation Bioengineering 73: 185-192) ^^ir*fflV>SC:i:*re# 

v^o ^^^U^-^r^Kc^^iiil^-^i^^ miiB«IJg^ (IV) T'^^^ti€.<b^%*^^ 

tf ^n^o ^a)^b^^i^t^. TiB^it^ [iva] -e^^^ns FR90i379t»^ mm 

3P3-184921^>&«{::hB^) i^^^^^o KrS/^-^f btti. ^ 

^mm^ W097/32975^>&«i5J:tJ^a^^8^tb®R«^ PCT/JP00/04285^1CBS^^ 
nrv^^o ^J^{^. 5treptc^ce5 sp. NO. 6907^ (SPS4^Pi#^ W097/32975^ 
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■NHCO(CHi),4CH3 



(IVa) 



^■r5Ba®<^:-^r^FhbT^Lfc. (a)BB^J#-^: 1 7. iB^J#-^ : 1 9. IB 
(b) iE3?iJ## : 1 7. m^m-^ : 1 9. iB^J#^ : 2 1. :fectUfi23?y#^ : 
(c) iH^J#^ : 1 6. iB3?!l#^ : 1 8^ Ml^m^ : 2 0. *JJ:UfiB^J#^ : 2 
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a)ffiPH4^«rsDNA:{^.w^u^^xb^#^^^^*^^'^>^:^->^^^^^ 

(2)7 (3)8 0%©^-14. (4)9 0%OPI-t^. *fc(i 

(5) 9 5 %cD^-<4^^t-S^»iiB^J*^^^^^«^^*^^»^^®^^*'''"" ^' 
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; u o - ;^ K ^ > ^ u - K 5 DNA ^ 37 b - A - sc t- s J; a tc # A rn K 

AfSCi:*T^5om«. GL-7ACAT>>7— b•^C:^3V^T^i^ 

iB^J#^: 16. 18. ^fett2 0(cse«©*g«iB^j^;^^SDNA*5^{fe,n5o 
tfe. ^J-t(^. Streptomyces sp. NO. 6907:^^3^®^*^ U KTi/^—- fe* 

iB3?»J#-^: 2 7{ZHBig®^SiH?a^Wt-SDNA*s^t:fe)tl-5o ' 't)\,u-7. 

^^K^ Y>d^*I^A^n5<iJ:Mttc:nt:is^^n-rs'fiEjii6D-b-^a.-y hcoNsisig. 

T {Escherichia) BtcMfS®^ (M^li i". co7/ JM109 ATCC 53323. coi/ 
HBlOl ATCC 33694, E. colimX^Z, E. coi/ HBlOl-16 FERM BP-1872, E. coliZH 
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ATCC 31446* i^), '^'^^^^ iB^cillns) «iC«1-5S» '^^''^ 

(Bacillus subtiiis) *fe- mx&^vx^^ 

(Streptwces) HCHI-^Bft (x H-^h^-f -trX • 'J Eyv;". 
(Strept-yoasUvidans) t,^) mX&. x->x.J*y«car 

Shine-Dalgan.0 (SD) SB?.J (^AK, AAGG*^^) *^t,*ffl-e*S. »*l^<»^ 
nKi/ (ATG) i'WS^cf^l'S. 
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mizm^X. mm<Dmm:^m.mXi£. i^^y h^M^Clokimaga, T. etal., Eur. 
J. Biochem. Vol.153, p445-449 (1985) 0mX PCR^^S CHiguchi, R. et al.. 
Nucleic Acids Res. Vol.16, p7351-7367 (1988) #MX ^>^JVm CKunkel, T. 
A. et al.. Methods Enzymol. Vol. 154, p367 (1987);&ir#B^:) CDJ;a>5:^tO* 
:^5=- > .-fe D -X K ^ ^ > ^ I. - K r SDNA^f^AD t- 5 Cl ^ J: o T 

^jfc:3K>^bTtt. mm(Df^±o\^> (mxt£^ tag. TGA5&ir) f^mm^n 

^ Kd^^^nSo ^iS^fer^^^^ KtUTtt. E. KPBR322. * 

U < li^®Axet]mt,(pBR322SM^;5r^JRS^mT-MSbTI#6tl5DNA7^ ^ 

^iBmn-KrSDNA.|§it3K>ijj:^^-.^_^_^^^^^^^^^^ 
PET^^^- (Novagentt) «:ir*5^t:f ^,n5o ^©^fl/fSici tj. ^ 

^^^^(D^m m:lit. E. coU<Dm^\t Kushner^^&ir) ^fflv^Tfr^ CI 



oiaioasAi I > 
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^mi^mu. mmm (mti. ^jv^-:^^ ^u-feu>> v>-h-;i/. y)i^ 

;'ii7W)yV>. t-7ttmti^^i:*) ^^A.-evNT^J;v>o ^fc^Mtc 
fftotiSo ^^Ife^t. ^-JxtiS^. ^tfe® PH ;at5^^^F^td:> ge^®-.^n 

pH 5.5-8.5 mmzk^ pH 7-7.5). 5-40-C 10~30-C) "r* 5 

S c i: 13 J; r ^ ^^^BSO-^T^ P K * n ^ — ^ K tu 

20 mM Tris-HCKpH 8.0), 500 nM NaCl, 0.1 nM EDTA, 0.1 % Triton X-100) 



20 



FCT/JPOO/07275 



x^, ijctu: (b) (a) \,z^ms,J^^^WMi^^]!5L'r^:r.m.. ^^tSo 
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DNA^ U ^-Hf ^@^^b :int3DNA^5? ^ K^ffffl^^t. DNA 

—etc. ^ : 



o 

COOH 



NH 



(I) 

COOH 

> . -b D K p< > ^nm^ntc 7-/3- 
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-fb^^ (I) iijiV'it^'m (II) (Dmmtji^ti^xii. yji^i^iv^^mm m^i£. 
•^hv^Am. ^u-^AJg. u^e^Adg) ijs^tfe»nso 

fiPt>s fb^^ (I) ©Miga. ii^x Yb^i^ (II) ^^tfTk^fctti^affMcD 
fb^^ (I) ©Mitii. ffit^s®^Yb#^cD^4W^cii&DT3i:i:$f5S5& pH. -fb^ 

^ (II) fl>iijfex Mii&^F^:feJ:tJfSJiSiaSSM*^UTff ^C^;*5T-^So pHttii 

^.H^MW.^^ SM^UTCD^b-^ (II) CDii^t±s 1-100 ng / mlCfSHT^f 
MCiSlR-rsciiiAs-^^So c:®J:dfc:bT^jg^tL-5Yb-&i^ (I) ±IB^iiS 
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OH 

N 

=0 HN OH 

— ^ ;nh 0=< C 
nh 



HQ 




CH, 





(TV) 



(IV) ^: 

R^ OH 
OHQ ( 




(HI) 
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(III) ^t^i^'eom^m^at^nrnt-r^it^^ diD ^mmt^t^mziff 
cTfT^cii:iST*^5o ai^^&pi#^ W097/32975 ^^m^jiv^mmmm 

mmm^ PCT/JPOO/04285 fc:g3i8cD;!r^JcMDTfT^c:i:*ST-^5o 
fls^tf (IV) :feJ;i;fYb^^ (III) ©M^^^i: UT{i. $ 

e^A^^), 7';i/*U±m^Jgig (09^«*;b$^e/Am^ -^^f^i^^Ai^m. T 

h)i:^>xj].^.>mmmx mmmmu^ (m^i^mmi^s MitTKmrnm^ 3tp^ 

±m<t'^m (III) (Dmmti. ^^tzitmmmcDjiotsiTiaf^mn^X'noiLtifi 
T-#5, fip:^. fb^tf (III) ©Mittt. mm. <t^^ (IV) ^^ts^^t^jitmm 

ib^tj (III) <D^m^. m^^^m^imm(D\^'m.izj^^\:.xm'^mmi'ji ph> it 
(IV) ©jgj^, ^J!^-mmis^uR^^^^:tmn\^xnocti^x^:bo ph 

Rjmm^. ^mtvx(Dih'^ dv) cDrnj^ii. i~i o omg/micDgga-e 
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0 i tt. > P K ^ > ^fc-^r^ K (C427 GL-7ACA 

0 2 > -fe^^ n -^SS^ h' ^ ^ y^m^^^tc^^^ K (C427 GL-7ACA 

^^>^-b-) (D^^r^^^ b' (PETSS427. pETNa427. pETC^427. iSXXf pETC 
«427) rfctt^-^^^- (PET24a) &^AUfc^^@«im^(^ SDS-PAGE (A) 
i5J;t>'iSC427 GL-7ACATe.^-H^^U^n-^;btS;^^fflV>fc't7:c;^^>«?^ 

(B) cDj^^&^-r^xt-^^o 

(C427 GL-7ACArS.^-Hf) tf-XJ^tb^O SDS-PAGE ^^^•r¥ 



wo 01/31038 



26 



PCT/JPOO/07275 



^-H? (TA6907TS/^— e) ^3- Sr^;;^ ^ K pUAYCBD O^jg^^st-^T' 
^— I? (TA6907y'S^^— b-) ^^-]^T?>mmm^my'^X^ K pJAYCBD ®;^jit 

t: Rg ^ ^ n 5 * ® -e V % o 
immm i ] cBDife^GL-TACAip iy^-'n^my^x^ (omm 

pUC427g>M^ 

pYS9107K:7-^;;^$ h'dU (#513^7-313161) Stul^^V Cla iTrS-fb UT3 

1 %0^-riiu--x^)\,-(:mn^m\^. C427 GL-7ACATS/^-4? (i^ii^7- 
313161; Y. Ishii etal., 1994, J. Fermentation Bioengineering 77: 591-597) 

oORF^^tf 2170 bp0 7^^^> h^^^l,^, cini:MJ(c. puci9r7;;;^ 
KDNA^ KpnlT'fgYbUfe^tc. l^^tziPriJfe^fb U l%Tiiu--7.^)vm^^ 

Ufer^;^^ h'DNA^ Baa HI -e^Ytl UfeS^fc. m 600 bp^Kf^td*^ D tB^n 

hiy^—\zmBi^tm<Dm§iz C427 ewACAT^i/^-- i^it^^^JM^^^ai^nT 

(.^sr^:;^^ K^jg^L/^ pUC427^ Ufeo 
pETSS4270;^^ 

.0131038A1_L> 
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r ^> V — jt-fe^ Jla^3i^ 

pcRS^&T-j^ 600 hv(Dm^^mmvtco m^ntcm)^^ Bai^m *5j;t;^ Nde 1 

^»rU P^®*JK^^-e^»fbfc PUC427 PUCSS427 ^^ifco ^ 

:i<Dy^^^ Sac I isJ^tJ^ Nde I T'^Wrb^ pa©*M^5^-e«J»r b 
fe pET24ar^;^^ ^'^cm^a^T•pETSS427^^^Ufc (^l)o pETSS427r^;^ 

pF.TWg427g>^^ 

C427 GL-7ACATi^^-H? a^^Sn- KI-^DNAcDS* ^SSCCBD^^^^Sf S 

CBDilU-t. IMPACT™ T7 system (New England 

BioUbs:a:M) ©Bmfflr^y; ^ h'-t:'«>5pTYB2®CBD:n- h'^^J: r^^^- 

3. ijit^ 4^fflv>fePCRSji&c<to. 150 hpoym^^mmvtco vvazt^. 

{Bacillus circulans) ^^^-^kim^CDCW^^ni. 
-CV^5 (T. Watanabe et al., 1994, J. Bacterid. 176 : 4465-4472; GenBank 
Accession No. M57601. J05599)o C427 GL-7ACATe/^-Hf a^*::!- Kf^DNA 
(D5'MtUiz Kpn I^^ h^mxr^tzi^. pUC427r^X^ Y :&y^>ru- V t\. 

xy^^'7-5..^^xj^ 2^fflv>fePCR-E/ic5{cj;D*^ 6Q0hv(DtsiP^^mm\.tz. m 

<ibfcCBD»TM-=£ Nde K Kpn IT'. C427 GL-7ACA7'^^-^^e^05'*igWfM- 
^ KpnKBamHIT-^n^nT^fbb^coCn?,^ Nde K BamHIT'r8^bbfepETSS427 
r^T.-^ pETNa427r5;^^ Kilbfc (Kl)oPETNa427r^;^^ 
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: 17(0 m-55{ji) mBdizmMT^o 
C427 GL-7ACA7'i/^— K^-5DNA03' 5|cSgtlCBD<£igjg^3^-r5 ^ 

CBDi:bT. ^y^ }^mmmizm\.^^ti^ impact™ T7 system (New England 
BioLabs^itM) (D^mmy^X K h-T-fe5pTYB2CDCBDri- K^^J; x-- 
6. :fectt;f7Sffll>fcPCRMj6&fc:J:!j. |tj 150 bp0Wf>t-*ii*ibfco C427 6L-7ACA 
:P->^~H?/J|g$zi-K-rSDNA®3'5^5g{C Kpn I■t^^ h ^^^Af S;^©. pUC427 

150bp®»fM-*iii(i bfco liliUfeCBD»f>^<£ Sac K Kpn IT% C427 GL-7ACA 

K MluI-ef^>fbU^pUC427r^>?;^ Kt^M^^^^ji^^^, pUCC^4277-^;:^ ^ K^l^feo 
^e>tc. f?^ Sac l^^U Me IT'tOKfU |5|«®MK^^T-^»f 

bfepET24ar^::^^ }fizm.^j2,fy^ pETC/?427^^§^ (0 1 )o pETC/?427r^^ ^ 

-Kf 57^>'KiB^J*iE5y#-^: 1 9 Kl^f o iB^J#^ : 1 8cD 2077'a'-2238 

^ (iB^j## : 1 90 693{ar'-746{S) i^mtzmm-r?>o 

C427GL-7ACA7'i/^— l?a|g<£u-K^5DNA<D3'5(cjSg3{p^, 3T^yi^ (9bp) 
±^tcCBD^^^^31t-Sr^^^ KS^^b;feo CBD(DM3g{i. Kpn 1-^-^ hT'M 

CBD^^gP^{3 Kpnlit^ h*#At-Sfc«)s pUC427r^>^^ K^5^>ru-h 
^LTr5>r-v'-K iJ<i:t>' 10^ffll^AcPCR^J!&^cJ;D^il|iU^cl«J 600 bp®»fit 
i:. r^^'v-ll. 43J:yr 12^ffl^^Tii^iUfc«tJ 500 bp©»fM-^sliMbfeo C 
ne)®»r>t<&. Nde I t Kpn K Kpn I i: Nco I X'^P.^tim^tL. Nde I^^J: 
tJf Nco IT-^»fb;^cpETSS427r^;^^ \^lzm^^^. pET427CaKp:£fifco 




PCT/JPOO/07275 



) ^0131038A1_L> 



PCT/JPOO/07275 

WO 01/31038 

29 



mtLX. ^:r^\^mmmi^m^^n^ impact™ T? system (New England 

BioLabsifc^) (Dmm.my^:^^ h-e$>spTYB2©CBDn- K^^i t). r^^ ^- 

6. iJ<tt5 4:£fflVAfePCRSJi&{c:J:D. 150 bp®»Tit^ti'l@bfeo ti^lUfcCBD 
»fn-^ Kpn I m<t Kpn I T-^<b bfc pET427CaKpr^ X ^ K 13^5^2.5^. pETC 
a4277-^;^^ K^#fc(^l)oPETCa427r^X^ KcDH^SaiS^ri- 

: 2 1 izmT. BE^J#^ : 2 0 ® 484i£^ 65^ m^m^ : 2 1 © 162<S 

~ 2i7{i) i^mizmM-r^o 

PETSS427 

7'^^V-2 (T>^-fe>^) ;S(5rev) 
y^^^—iZ T7promoter 

pETNa427 

y^^^-Z (T>^-fe>:^) /?(5rev) 

13 T7promoter 
7-^>f v-5 (-fe>;^) 427Kp5 

pETCa427 

7*^>fv-13 T7promoter 
r^-f^-2 /3(5rev) 
37-^^^-12 (T>^-fe>:^) NcodinderS) 
-7.^^^_.4 (rv^-fev:^) CBDKpS 

pETCi5427 

^^^^_-6 (-fe>^) CBDKpS 
r^W"^— 8 (-fe>;^) Mlu(upver2) 
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>f x'-l (-fe >;^) 427Nd5 : 5' -GCGTCGCCGGTACCCTGGCCGAGCCGA-3' (ig3?>J#-^ : 

1) 

^^'''^-2(:?'>5^-fe>;^) >5(5rev):5' -CGCCTCGTAGTAGGTGAAGTAG-3' ( 
^ : 2) 

^^'^'"^-3 (-b^X) CBDNdS : 5'-TGAACTCACATAT6ACGACAAATCCTGGTG-3' (ig^J# 
^ : 3) 

(y'V^^-bv;^) CBDKpS : 5' -CCTTCCTGGGTACCTTGAAGCTGCCACAA6-3' 
(iB3?y#^ : 4) 

Y V— 5 (-fe >^ ) 427Kp5 : 5' -GCGTCGCCGGTACCCTGGCCGAGCCGA-3* (iB3?y«-^ : 

r ^ Y -e— 6 (-fe ) CBDKpS : 5* -TGAACTCAGGTACCACGACAAATCCTGGTG-3* (le^US 
^ : 6) 

r ^ -f v'-7 ( T>^'t ) CBDSTP3 : 5' -TCATT6AAGCTGCCACAAGGC-3' (ffij?!!*-^ : 
7) 

r^-r v— 8 Mlu(upver2) : 5' -ATGAGCTACGGCAATTCTCG-3* (SB^JS-^ : 

8) 

(T>^-k>;^) 427Kp3 : 5' -GGTCAGGCGGTAACCTGGCTTGAAGTT-3' (IB 

: 9 ) 

^"^^^-10 iT>^±>7.) 427insKp3 : 5' -GGCGGGTCGGTACCGCCCAGGGTGC6GCCG 
GGCGACGCGA-3' (iB5^(l## : 1 0 ) 

r^-fv-ll (-b>;^) 427iiisKp5 : 5' -GCCGCACCGGTACCGAGGGCGACCCGCCGGACCTGG 
-3' imm^ : 1 1 ) 

^5^-7-12 (T'V^^-fev;^) Nco( underS ) : 5' -CCGTGATeATGTeGAAATACTGCTCG-3' 

mnm^ : 1 2 ) 
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^5^^_13 TTpromoter : 5' -TAATACGACTCACTATAGGG-3' (ia^J#-f : 

13) 

3mL/15mL^®l^®LB^ifet^««U 37^1^miSmm^mi.rco Z<D^mm ImL 
100 mL / 500 mL7 7;^=i©LBt§mt3«[®U 30-CT? A«„ *^ 0.5~0.6t:& S 
^T-^SIU liiiMi^J^i:^d:^J;^tlIPTG^An^feo IPTGcDffltc J: 

GL-7ACAS«Ki:bTli9'P^K:l AmoKDYACA^^^-T ^^^S^V^^ )o 
t&^«IT^. mmm^S'C. 4000rpB-eiO^^^'C>1-Sc:i:K:J;Da«^^lHliRU 
5 mL®20 nM Tris-ECmmm pH 8.5. 500 mM NaCK 0.1 % Triton X-100tC^!g 

SLfeoSgs^s*^^^g^^Kff?'^T%7K^^T.l^^&#*3lEl^DSbfc^.5-c 12000 

rpm1?10^P^^it^U> P^qT^^b^lft^ U-r±^Bi^^^tfco 

[mMm 3 ] > K— x^oi^^s^-fbi* 

(^^'^^ igi«M®^«^t-S ; 20 dM Tris-HCl^® 
m pH 8.5. 500 m NaCU 0.1 % Triton X-100) X'^mih. ^tlCbfe^P^> tf- 
X (New England BioLabs1±^) mm^{^t^ 0.5-5 U/ ml cdM^ 2> J; ^ 

pma^-fbtf-Xtt. S'CX. 3000 rpm. 10^r^ji'C^?*l^^-<^lHliRb. p&«^« 
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pETNa427. pETCa427. pETc/34Z7nm^m:Kmmti^^<o-oimimmm^mm> 

^)\y^^))V-mk mm O.lSMTris-HCliiiW (pH8.7) (ClOmg/mL 

mmm^ih\^-xm. cimL^miDM-^u. zrc^^^f^Kist^i^tco nmmm.. 

HPLCfzr JmT®lfeftT-7ACAjiig:£^fi U^o 
7ACA HPLC^fi^ 

ti^Jx : ODS (Lichrospher RP-18) 5 /^m 4 0 x 250 mm 

^i&*B : 5 mM ^^-y->;^;i/;t:>^:h h ij 
0.1 M 

14.4% h - h 

fkm.WL: 0.05 M ^7 3i>^-0.1 M y >^2:^ h U -^A^SM (pH 3.0) 

: 1.1 mL / min. 
t^m : UV 254 nm 
^Am : 5 >£/L 

^fiKUfe7ACA®M*»f,s tSi^if-^iC TTACASat (>ug/ml) x6xl0/5/272.4 
"10' -5" ttSJi&i^P^ (min.X '272.4' 7ACA 
pETNa427. pETCa427. pETC/?427BMeifeAl^SA^^,(?) W^Yb^^ 
U^fitz-I5l^. pETSS427?KMfemAJ^®*^^®@l^'fbt'--XT'{d:. rSf^tifii^ 

W.snClClf> <WO 0131Q38A1 I > 
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^1 



j^^^ > tf — X^ O^-g tfe 

U / mg-dryt:— X 

PETSS427 0 _ 

pETNa427 0.86 

pETC/?427 0.86 

pETCa427 0-85 



r^-^ pETNa427. pETCa427. ^^Xf pETC/?427 Jf^^fe^^^®^^^^^ 
T.ii^C427GL-7ACAr^>^-^^«ii. ^mtCBD.OS^*^^^X'#^.^> h'«^> 

CfflCt*.?., #9^>i;-X-ffli»Sa:^ C427 Gl-7ACAr->9-ecaSbfc 
CBDffl* S C J; S * ffl T- 5 i i: *^ ?. 1 a o fe . 

Tris-Hci mmm ph s.b. soo ^ Hacu 0.1 X TritoB x-100 1 

iSC, 7ACA 0.15 M U >IS0«« pH 8.0 CIO m I .L<D«SC* 
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rcitm^^mv->Tji^r^i^r^:,^i, i^rmMmmm^t i ^ mum^ u25-c 
r'm^rsmmKm\.tzo mmmmm. sjss^ 0.25 mL$ 1 mLco 4%g^^^^t: 

^>^7ACAigm//g / inl)-i^>r;i.7ACA^S(^g / ^,1)) //W272.4 x 80x 
10X30j{cJ:?)#.^^g^4^fi.J^b;feoC::T% "120' {iSlS^P^(«,in.X "272.4- 

m2 







(bU / ml) 


pETNa427 
pETC/?427 
pETCa427 


mmm 

0.88 
1.31 
1.56 


< 0.10 

< 0.10 

< 0.10 



StreptoMices sp. No. 6907^ (PERM BP-5809 ; W097/32975^i^^ ; mm^Hm 

fife9^2^3 0) ffi3^cDFR9013797'i.^-4f (W097/32975%i2f^#HS ; :$:^B^{C 
4^l^r StreptoiDices sp. No. 6907^fi3f5c^^|^ri^^— rTA69075'S>^- 

SK*. MiS®*.-^;^ haiUT^^t-^r^;^^ K^^^rSo TA69077-i.^- 
-iztmtit Kpn I ■}:^^ hX-mmT^o 

mtLX. KMS^ffifzffioenS impact™ T7 system (New England 



3DOCID: <WO_013103aA1J_> 
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14 (SE?y#^ : 2 3). ^J;t5r^^ ^-15 m^^^ = 2 4) :£fflV^fcPCRS^& 
tit). *^150bp®»f)tSlitit-?>o Ji«i^nfc»Tit©5'*SSCttKpn V. 
r^mzl^. m±:n Yy Ml^^ Vi^^X^nX^^^o pSB (W097/32975^4 

hiPe,3'*lS*-e®*^900bpa)»r>t^. r^^^-16(iE^J#^: 2 5)^it/ 17 

pSB ^Not I *J J: If Bam HI -Ci^^b ^SOOObpOBrM- ^ l# 2» o Ji^ U fcCBD«f ^ ^ 
BamHIilKpn U TA6907r^>^-e®3' *SgWrM-<£Kpn I^^ktJ^Not Ifig^bU. # 
^n^3oODNA»f>t^3l.-^v^^-^>a>(3iOS??^.PUAYCBD^^^(^4). 

pUAYCBDc^r^>^-»fn-K^^^^tf Sac I Vi^^ Ba. HI 1^^ h^T'CD 
ig*SB^J^iB^J#^: 2 7^3. c^DNACi t) h'^n^CBD^il^U.cTA6907 

: 2 8C^^o SB^J*^ : 2 7« 3 3 7 m-^S 5 2 6<i (iE^J#^ : 2 8 
OS 0 7(4-^8 5 8(4) *^CBDtcffl^f So ^ e>tc. CKD^"^;^^ K^Sac I:feJ: 
tJCBainHI-fT^^bU iS} t) m b^c*t,3000bpCDWr^>feSac liJj^mgl HT'T^^bbfeSC 

mmm^^^-vimi {mim^T^^'^u^^d pjaycbd&i#s (la 

5)o 

TGenetic Manipulation of Streptomyces. A Laboratory Manual. The John 
Innes Foudation, Norwich, UK,1985.j l^UM^^nX^^^l^m^'^'-X. ^VX^ 
rh^^-fe>^ • U 1326^ (J. General Microbiology 1983, 129, 

2703-2713) ^pJAYCBDT'f^«te^t-So#e>nfeB^te^®^^ 
;^ h^rhv^f-fe;^ • Ul^^>X 1326/ pJAYCBDilTSo 
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r^-f-^-l ('k>:^) CBDKpS :5'-AA6CCAGGTACCACGACAAATCC-3' (iB3?!i#-t : 2 
3) 

r^-r x'-2 (Ty^^l^x) CBDBana : 5' -AATTCGGGATCCCTATTGAAGCTGCC-3' (iS 
^J#-^ : 2 4) 

r^^x'-S (•b>:^) AcyNotS : 5'-CCAATGCGGAGCGGCCGCTGACCGGGTACG-3' (IB^J 
S# : 2 5 ) 

(T>^'t>:^) AcyKp3 :5*-CCGCCCACCGGTACCCCGCCGCTCGTGCAC-3' 
(iS^J#-^ : 2 6 ) 

5%'>i^^D~;^. l%^JVzi-x^ 0.3%mm:^^y!. (DifcottX Q.5%J^^ h 
-^rh> (DifcottX 0.3%^^^^;^ (Difco^fc). SmMMgCl^. 0.5%^U>>X 50 
/zg/ml (D^:t:^ h\yyh> (pH 6.5) i^^^&S^Jfe lOml ^immE.My^X 
ntiAti. mnm.m^^Vvyv^-(-t^ • U t:i5^>;:^1326/pJAYCBD®5inB^CD 
Sf^^^MMfSo 30'C. 3BP^ (260rpm) ^#b> ^ CD^#MOFR901 3797^/7 - 
^m^^m^\.s FR179642 (lBJ7'i>;Wb bfeFR901379«^S) (V>rtl*W097/32975 

lOOmg/ml FR901379 (W097/32975#45r^#M) T^mm. O.lmK U ^^i^ffiM (pH 
6.0) O.lmK piiJ^y-^b O.laK ^StK O.611I d*?,55i5^^g[(c, :^#?g[*,U<tt. 
S^'fb^^^^M O.lml ^tfDX-x 37-C (125rpii) TSii&^^So 15^^. 4%gf 
^ Iml hm^:^ 2ml *^^D-r§Ci:T% Sii&*I^T^^S„ ^UT. ^figUfc 
FR179642 L:fcFR901379tF^) ^i^^^f*:^ d v h^^ 7 (HPLC) * 

;Kaseisorb LC PO Super (4.6 mm I.D. x 250 mm) (^^^bfig^t) 
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mmm;m^7i^:^^^-^^' U>^=960 : 40 :1 
^SM ; 1 ml/min 
^^tH ; UV-215 nm 

( 1 ) ^m^<oMWk 

5ooinL^y^^^izsomL<D^:^y^h\yrvy (50//gM) ^^tsvvi-imm (6% 

B^#3600. 3%flJiai^a«&. 0.5%CaC03. 0M5%^:t^ h r V pmBJE) 

^An. nmmm^^hurh-^^^^ • i326/ pjaycbd (osmn 

CD@«:Slfi®bfc^> 30»Cf3HP^i^«t-So ^® 2.5iiiL^ SOaLcDSGm (8% 
3%ffifeflg^s». 3%lKflg/hEE^. 0.5%CaC03. 0.005%^^^ h I- 

( 2 ) CBD^ik^ b fcFR901379r ^ — > bT-X--® 
^^^S 24iiL C ^ m^SiULmX. A'C-C-mmrnVtc^^ ^>^^ (lO.OOOrpm, 

England BioLabstt^)C. mm^^t^ 0.5^5 U (Dm^tti:^XoiZ^mmm 

m^^^o mmm^ih\f-xi±. 5-ct% 3ooorpm. lo^mm'C^tt^^^^^^^ 

^^mmmm iZOnmins-RCmmm pHS.S. SOOmMNaCU O.lXXritonXlOO) iZ 
X^nm^. f|i^;«iR^2[Hli^D?g-rctl3j;»3i5fe^1-So 

sDs-PAGE^«f ^ - i: T-st^ r s i: *s-e ^ S o 
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mm^<timiiz.it^, mm(Di^uifi^wx^zb.\>^o ^x%m&.x^^o ^tc^ 
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6. mK')-^-^^^^'^^'^^-^'^^^' 




(IV) 




OH 
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8. B«Si^'^r^K*s. j^iT® (aX (bX (c) 6DV>-rn**©'^r^ 

(a) iB^J#^: 1 7. iB3?iJ#-^ : 1 9. gE^J#-^ : 2 1. 43<t?JfiB^J#^ : 

(b) mm^^: 1 7. iB3?!J##: 1 9. BH^J*^ ; 2 1. 43J:UfiS^J#^t : 

( c ) iB^J#^ : 1 6> m^m-^ : 18. : 2 0. *J<fctJfiH^J#-^ : 

2 7tci3^©^^i^>?!lip^;s:s^^pe)iglR^n5v^■rn^pcDJgsiB^J:&*•r 

9. ^^Ji8{3fBiS®t5®^*:^r^ h'-rSDNAo 

10. »Al<Ii9 {CgB@®DNA<fe^tf^3K^^i$^— o 

1 1. m^mi oizmm(DmM-<^^-tzj:^xmnmm^tir^^^mmo 
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13. if^^li::gB«©-^nv-^r^K*fea:^-^n-^--^:^^^*®^^ 

1 5. (a) ^^Jil 4tii3m(^©^<b^^i^"^-'^^^»'^.^ SS'v^^P-^-'^ 
(b) xg (a) {c*5lt-SSii&^^t»^liliRrex^. *^tt. H^^-^5^D 



R2NH 
o 



(II) 



COOH 
COOH 
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OH 




r2 



^^nSib^^ (IV) tfctt-?®j^<£gM^-li-T^ ^ : 
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OH 

Ha >=0 HN OH 




m (III) sfett^©m*i#s3i:*#mi:-rs<b^ti (III) (Dummo ^ 



NH 



(I) 



COOH 



(I) ^Jsffl®@^<tS^^o 

19.^: 
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r2 
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HI 2 



A 
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»«nnnirv<vwn nimnevui i > 



0iST AVAILABLE COPY 
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Sae\ 1 




Plasmid name: pUAYCBD 
Plasmid size: 6200 bp 
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PI as mid name: pJAYCBD 
Plasmid size: 8962 bp 
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SEQUENCE LISTING 
<110> FUJISAWA PHARMACEUTICAL CO. , LTD. 

<120> Immobilization of Heteromer Peptide by Gene Engineering 
<130> F3-104PCT 

<140> 
<141> 

<150> JP 1999-301699 
<151> 1999-10-22 

<160> 28 

<170> PatentIn Ver. 2.0 

<210> 1 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<|23> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 1 27 
gcgtcgccgg taccctggcc gagccga 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 2 ^ 22 

cgcctcgtag taggtgaagt ag 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 3 

tgaactcaca tatgacgaca aatcctggtg 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 4 

ccttcctggg taccttgaag ctgccacaag 

<210> 5 
<211> 27 
<212> DNA 

<2 1 3> Art i f i c i al Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

gcgtcgccgg taccctggcc gagccga 



<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 6 

tgaactcagg taccacgaca aatcctggtg 
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<210> 7 
<211> 21 
<212> DNA 

<213>. Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 7 21 
tcattgaagc tgccacaagg c 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 8 20 
atgagctacg gcaattctcg 

<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 ^ ^ ^ ■ . 27 

ggtcaggcgg taacctggct tgaagtt 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 
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<400> 10 

ggcgggtcgg taccgcccag ggtgcggccg ggcgacgcga 



40 



<210> 11 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 11 

gccgcaccgg taccgagggc gacccgccgg acctgg 

<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 12 

ccgtgatcat gtcgaaatac tgctcg 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<4G0> 13 

taatacgact cactataggg 

<210> 14 
<211> 2078 
<212> DNA 

<213> Artificial Sequence 



PCT/JPOO/07275 

WO 01/31038 

5/44 



<223> Description of Artificial Sequence: artificially 
synthesized 6L-7ACA acylase sequence 

<220> 

<221> CDS 

<222> (1)..(2078) 

S K ?S? t% ??l ?U « 

Z ^r^^l "e ^ Z t P% S?l 

20 25 

fit z r4 ra I" ?u T^? i?5 ^?? 



35 40 45 

50 55 

i?5 f?i §?s If, 1 1 x r.? ?| 

65 70 

^?? f^S I fa? i| A?^ ?^a ifn ^| ^?^ 

^0?^ ^Ofn ^? ?1^P A?^ fja fsS 2S fs^ ^Se Xfa ??l 
100 

^^^Afa If. ffn pS Z Z ?| P% Z 

115 120 '^^ 

Z ^ u2 i?5 S ?a? ?fa 

130 i'*" 

sfs t& z z i^. i^i | - z z g 

1 50 ' 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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ggc gag ggc gac ccg ccg gac ctg gcc gat cag gga tec aac tec tgg 528 
Gly Glu Gly Asp Pro Pro Asp Leu Ala Asp Gin Gly Ser Asn Ser Trp 
165 170 175 

ill yli ??? ??*^ f^^ 999 9CC ctg ctg ctg cag 576 

Ala Val Ala Pro Gly Lys Thr Ala Asn Gly Asn Ala Leu Leu Leu Gin 
180 185 190 

aac ccg cac ctg tec tgg acg aeg gac tac ttc ace tac tac gag gcg 624 
Asn Pro His Leu Ser Trp Thr Thr Asp Tyr Phe Thr Tyr Tyr Glu Ala 
195 200 205 

cat etc gtc acg ccg gac ttc gaa ate tat ggc gcg ace cag ate ggc 672 
His Leu Val Thr Pro Asp Phe Glu He Tyr Gly Ala Thr Gin He Gly 
210 215 220 

v!? f}"" f f?"" JJ'^ ^9g atg ggc ate ace aat 720 

Leu Pro Val He Arg Phe Ala Phe Asn Gin Arg Met Gly He Thr Asn 
225 230 235 240 

rt^ S*? «*9 gtg ggg gcc ace aac tat egg ctg acg ctt cag 768 

Thr Val Asn Gly Met Val Gly Ala Thr Asn Tyr Arg Leu Th? Leu Gin 
245 250 255 

nS rf P*^ f^"^ S?* ^^^9 gtg egg ccg ttc gag egg cgt 816 
Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val Arg Pro Phe Glu Arg Arg 
260 265 270 

rfn ffl *9C ctg cgt cag gcg gac ggg teg acg gtc gac aag 864 

Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp Gly Ser Thr Val Asp Lys 
275 280 285 

S^? ??9 ate cgt tec age gtc cat ggc ccg gtc ttc gag cge gcg 912 
Pro Leu Glu He Arg Ser Ser Val His Gly Pro Val Phe Glu Arg Ala 
290 295 300 

?S 8*? ^9g gtc gcc ggt ctg gat egg ccg ggc 960 

Asp Gly Thr Ala Val Ala Val Arg Val Ala Gly Leu Asp Arg Pro Gly 
305 310 315 

atg etc gag cag tat ttc gac atg ate acg gcg gac age ttc gac gac 1008 
Met Leu Glu Gin Tyr Phe Asp Met He Thr Ala Asp Ser Phe Asp Asp 
325 330 335 

jtr nf. u*! ??9 egg atg cag gtg ccg ace ttc aac ate gtc 1056 

Tyr Glu Ala Ala Met Ala Arg Met Gin Val Pro Thr Phe Asn He Val 
340 345 350 
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1104 



1152 



1200 



1296 



% Z I Z Z i?? Z % ilf I ??l 

^% z i ?s - ^s^? - §?5 s ?u if, 

370 375 -^0" 

^ g z ?u ?n g z p™ g tie 

?fe i Pf. S ?U ??l I Ifa^s 

435 440 

Z fa? i?2 ^ ^ ?Sr^ ^ ^ 

450 455 '^o" 

f^S ss z t^i i s - - i 

465 470 

fil s !?i g V?. ?i? I 

Z S2 S Z I II? 

500 505 

X- ??a if. Its \% 1^1 Z I 1?5 Sfn '^^ 

515 520 

i Z if, I?l ?U ?S? ^P?o ?J ?U fTs 

535 



1392 



1440 



1488 



1632 



530 
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ccg gtc age acc ccc tac ggc gtc cgc gac ccc aag gcc gcc gtc qat 
Pro Val Ser Thr Pro Tyr Gly Val Arg Asp Pro LyI Ala Ala Val lip 

550 555 



1680 



560 



caa ctg egg acc gcc ate gee aac ace aag cge aaa tac gge gcg ate 1728 
Gin Leu Arg Thr Ala He Ala Asn Thr Lys Arg Lys Tyr Gly All lie 
565 570 575 

gac egg ccg ttc ggc gac gcc teg cgc atg ate ctg aac gat gtg att 1776 
Asp Arg Pro Phe Gly Asp Ala Ser Arg Met He LeG Asn Asp Val lie 
580 585 590 

V«l nw ?ff r^"" ^99 gtc ttc 1824 

Val Pro Gly Ala Ala Gly Tyr Gly Asn Leu Gly Ser Phe Arg Val Phe 
595 600 605 

acc tgg tec gat cct gac gaa aac ggg gtt cgc acg ccc gtc cac ggc 1872 
Thr Trp Ser Asp Pro Asp Glu Asn Gly Val Arg Thr Pro Val His Gly 
610 615 620 

gag acg tgg gtg gcg atg ate gag ttc tec acc ccg gtg cgq gee tat 1990 
Glu Thr Trp Val Ala Met He Glu Phe Ser Thr Pr? Val A?g Ala Tyr 
625 630 635 640 

2!? f f?^ !E^* ^^90 cag ccg ggc acg acg cac tac 1968 
Gly Leu Met Ser Tyr Gly Asn Ser Arg Gin Pro Gly Thr Thr His Tyr 
645 650 655 

age gat cag ate gaa cgc gtg teg egg gee gac ttc cgc gag ctg ttg 2016 
Ser Asp Gin lie Glu Arg Val Ser Arg Ala Asp Phe Arg Glu Leu Leu 
660 665 670 

ctg egg cga gag cag gtc gag gcc gee gtc cag gaa cge acq ccc ttc 2064 
Leu Arg Arg Glu Gin Val Glu Ala Ala Val Gin Glu A?g Pro pJie 
675 680 685 

aac ttc aag cct ag ootq 
Asn Phe Lys Pro ^^fH 
690 

<210> 15 
<211> 692 
<212> PRT 

<213> Artificial Sequence 



<400> 15 
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Net Leu Ala Glu Pro Thr Ser Thr Pro GTn AU Pro He AU AU Tyr 

Lyl Pro Ars Ser Asn Glu He Leu Trp Asp Gly Tyr Gly Val Pro His 

^ 20 25 

lie Tyr Gly Val Asp Ala Pro Ser Ala Phe Tyr Gly Tyr Gly Trp Ala 

35 

m„ AU Arg Ser His Gly Asp Asn He Leu Arg Le^ Tyr Gly Glu Ala 

SO 56 
Ar9 Gly Lys Gly Ala Glu Tyr Trp Gly Pro^^ Tyr Glu Gin Thr Thr 

65 

val Trp Leu Leu Thr Asn Gly Val Pro Glu Arg Ala Gin Gin Trp Tyr 

85 

Ma Gin Gin Ser Pro Asp Phe Arg AU Asn Leu Asp Ala Phe AU Ala 



100 



Gly 



lU Asn Ala Tyr AU Gin Gin Asn Pro Asp Asp Il| Ser Pro Glu 

115 120 



val Arg Gin Val Leu Pro Val Ser G„ Ala Asp Va^ Val Ala His Ala 

130 '''^ 



His Arg Leu Met Asn Phe Leu Tyr Val AU Ser Pro Gly Arg Thr L^ 
145 

Gly Glu Gly ASP Pro Pro Asp Leu AU Asp Gin Gly Ser Asn Ser Trp 

1 65 

Ala val AU Pro Gly Lys Thr Ala ^n Gly Asn AU Leu Leu Leu Gin 

180 

Asn Pro His Leu Ser Trp Thr Thr Asp Tyr Phe Thr Tyr Tyr Glu AU 

1 95 

His Leu val Thr Pro Asp Phe Glu He Tyr Gl, Ala Thr Gin He Gly 



210 



215 



Leu Pro Val ile Arg Phe Ala Phe Asn 61n Arg Met Gly He Thr Asn 

230 



225 

Thr val Asn Gly «et Val Gly Ala Thr Asn Tyr Arg Leu Thr Leu Gin 
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Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val Arg Pro Phe Glu Arg Arg 
260 265 270 

Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp Gly Ser Thr Val Asp Lys 
275 280 285 

Pro Leu Glu He Arg Ser Ser Val His Gly Pro Val Phe Glu Arg Ala 
290 295 300 

Asp Gly Thr Ala Val Ala Val Arg Val Ala Gly Leu Asp Arg Pro Gly 
305 310 315 320 

Met Leu Glu Gin Tyr Phe Asp Met He Thr Ala Asp Ser Phe Asp Asp 
325 330 335 

Tyr Glu Ala Ala Met Ala Arg Met Gin Val Pro Thr Phe Asn He Val 
340 345 350 

Tyr Ala Asp Arg Glu Gly Thr He Asn Tyr Ser Phe Thr Ala Trp Arg 
355 360 365 

Pro Asn Gly Pro Arg Ala Thr Ser Pro Ser Gly Arg Gly Ser Ala Gly 
370 375 

Arg Phe Leu Ala Leu Leu Trp Thr Glu Thr His Pro Trp Thr He Cys 
385 390 395 400 

Arg Ala Ser Pro He Arg Arg Ala Ala Ser Cys Arg Thr Pro Met He 
405 410 

Arg Arg Gly Arg Arg Pro Gly Pro Ser Pro Thr Arg Pro Gly Thr Ser 
420 425 430 

Pro Pro He Trp Arg Pro Arg Arg Ala Leu Pro Ala Arg Ser Ala Lys 
435 440 445 

Arg Ala Ser Asp Val Glu Asn Asp Asp Leu Thr Leu Glu Arg Phe Met 
400 455 450 

Ala Leu Gin Leu Ser His Arg Ala Val Met Ala Asp Arg Thr Leu Pro 
465 470 475 480 

Asp Leu He Pro Ala Ala Leu He Asp Pro Asp Pro Glu Val Gin Ala 
485 490 495 

Ala Ala Arg Leu Leu Ala Ala Trp Asp Arg Glu Phe Thr Ser Asp Ser 
500 505 510 
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Arg Ala Ala Leu Leu Phe Glu Glu Trp Ala Arg Leu Phe Ala 61y Gin 

Asn Phe Ala Gly Gin Ala Gly Phe Ala Thr Pro Trp Ser Leu Asp Lys 

530 535 
Pro Val Ser Thr Pro Tyr Gly Val Arg Asp Pro Lys Ala Ala Val Asp 
545 550 

Gin Leu Arg Thr Ala He Ala Asn Thr Lys Arg Lys Tyr Gly Ala He 
565 570 ^'^ 

Asp Arg Pro Phe Gly Asp Ala Ser Arg Met He Leu Asn Asp Val He 
580 585 

Val Pro Gly Ala Ala Gly Tyr Gly Asn Leu Gly Ser Phe Arg Val Phe 

Thr Trp Ser Asp Pro Asp Glu Asn Gly Val Arg Thr Pro Val His Gly 

610 615 
Glu Thr Trp Val Ala Met He Glu Phe Ser Thr Pro Val Arg Ala Tyr 

625 

Gly Leu Met Ser Tyr Gly Asn Ser Arg Gin Pro Gly Thr Thr His Tyr 

Ser ASP Gin He Glu Arg Val Ser Arg Ala Asp Phe Arg Gju Leu Leu 
660 665 

Leu Arg Arg Glu Gin Val Glu Ala Ala Val Gin Glu Arg Thr Pro Phe 
675 680 

Asn Phe Lys Pro 
690 



<210> 16 
<211> 2241 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artificially 
S^tesized CBD-fused GL-7ACA acylase sequence 

<220> 
<221> CDS 
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<222> (1)..(2241) 
<400> 16 

atg acg aca aat cct ggt gta tec get tgg cag gtc aac aca get tat 48 
Met Thr Thr Asn Pro Gly Val Ser Ala Trp Gin Val Asn Thr Ala Tyr 
1 5 10 15 

act gcg gga caa ttg gtc aca tat aae ggc aag acg tat aaa tgt ttg 96 
Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys Thr Tyr Lys Cys Leu 
20 25 30 

cag cee cac ace tec ttg gea gga tgg gaa cca tec aac gtt cct gcc 144 
Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro Ser Asn Val Pro Ala 
35 40 45 

ttg tgg cag ctt caa ggt ace ctg gee gag ccg ace teg acg ccg cag 192 
Leu Trp Gin Leu Gin Gly Thr Leu Ala Glu Pro Thr Ser Thr Pro Gin 
50 55 60 

gcg ccg att gcg gcc tat aaa ccg aga age aat gag ate ctg tgg gac 240 
Ala Pro He Ala Ala Tyr Lys Pro Arg Ser Asn Glu He Leu Trp Asp 
65 70 75 80 

ggc tac ggc gtc ccg cac ate tac ggg gtc gac gcg cec tea gcc ttc 288 
Gly Tyr Gly Val Pro His He Tyr Gly Val Asp Ala Pro Ser Ala Phe 
85 90 95 

tac ggc tac ggc tgg gcc cag gcg cge age cac ggc gac aat ate ctg 336 
Tyr Gly Tyr Gly Trp Ala Gin Ala Arg Ser His Gly Asp Asn He Leu 
100 105 110 

cge ctg tat gga gaa gcg egg ggc aag ggg gee gaa tac tgg ggc ccg 384 
Arg Leu Tyr Gly Glu Ala Arg Gly Lys Gly Ala Glu Tyr Trp Gly Pro 
115 120 125 

gat tac gaa cag acg ace gtc tgg ctg ctg ace aae ggc gtg ccg gag 432 
Asp Tyr Glu Gin Thr Thr Val Trp Leu Leu Thr Asn Gly Val Pro Glu 
130 135 140 

cge gee cag cag tgg tat gcg cag cag teg cct gat ttc cge gcc aac 480 
Arg Ala Gin Gin Trp Tyr Ala Gin Gin Ser Pro Asp Phe Arg Ala Asn 
145 150 155 160 

etc gac gee ttc gcg gcg ggc ate aae gcc tat gcg cag cag aac cec 528 
Leu Asp Ala Phe Ala Ala Gly He Asn Ala Tyr Ala Gin Gin Asn Pro 
165 1 70 1 75 

gac gac ate teg cec gag gtg egg cag gtg ctg ccg gtc tec ggc gcc 576 
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Asp Asp He Ser Pro Glu Val Arg Gin Val Leu Pro Val Ser Gly Ala 
180 185 

qac gtg gtg gcc cac gcc cat cgc ctg atg aac ttc etc tat gtc gcg 624 
ASP Val Val Ala His Ala His Arg Leu Met Asn Phe Leu Tyr Val Ala 
195 200 205 

672 



tcq ccc ggc cgc acc ctg ggc gag ggc gac ccg ccg gac ctg gcc gat 
Se? Pro Gly Arg Thr Leu Gly Glu Gly Asp Pro Pro Asp Leu Ala Asp 
210 215 ZZO 

cag gga tec aac tec tgg get gtg gcg ccg ggc aag acg gcc aat ggg 
Gin Gly Ser Asn Ser Trp Ala Val Ala Pro Gly Lys Thr Ala Asn Gly 
225 230 235 ^"^^ 

aac acc ctg ctg ctg cag aac ccg cac ctg tec tgg acg acg gac tac 
?ln Ala u2 S2 Gin Asn Pro His Leu Ser Trp Thr Thr Asp Tyr 
245 250 

ttc acc tac tac gag gcg cat etc gtc acg ccg gac ttc gaa ate tat 
fte ?S Tyr Tyr 6l2 All His Leu Val Thr Pro Asp Phe Glu He Tyr 

— 265 



260 



720 



768 



816 



864 



912 



960 



ggc gcg acc cag ate ggc ctg ccg gtc ate cgc ttc gcc ttc aat cag 
Gly Ala Thr Gin He Gly Leu Pro Val He Arg Phe Ala Phe Asn Gin 
275 280 28b 

cqq atg ggc ate ace aat ace gtc aac ggc atg gtg ggg gcc acc aac 
fSl Met 6l5 lie Thr Asn Thr Val Asn Gly Met Val Gly Ala Thr Asn 
290 295 300 

tat egg ctg acg ett cag ggc gac ggc tat ctg tat gac ggt cag gtg 
f?r A?g Leu Th? Leu Gin Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val 
305 310 310 

caa cca ttc gag egg cgt cag get teg tat cgc ctg cgt cag gcg gac 
A?g P?o Phe Glu A?g A?g Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp 
325 330 '^''O 

ggg teg acg gtc gac aag ccg ttg gag ate cgt tee age gtc cat ggc 
Gl? Se? ThF Val Asp Lys Pro Leu Glu He Arg Ser Ser Val His Gly 
340 345 '50" 

era ate ttc qag cgc gcg gac ggc acg gee gtc gee gtt egg gtc gcc 
p'l Val Phe Glu A?g All Asp Gly Thr Ala Val Ala Val Arg Val Ala 
355 360 365 

ggt ctg gat egg ccg ggc atg etc gag cag tat ttc gac atg ate acg 1152 



1008 



1056 



1104 
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Gly Leu Asp Arg Pro Gly Met Leu 61 u Gin Tyr Phe Asp Met He Thr 
370 375 380 

gcg gac age ttc gac gac tac gaa gcc get atg geg egg atg eag gtg 1200 
Ala Asp Ser Phe Asp Asp Tyr Glu Ala Ala Met Ala Arg Met Gin Val 
385 390 395 400 

ecg ace ttc aac ate gtc tae gee gac egc gaa ggg ace ate aac tac 1248 
Pro Thr Phe Asn He Val Tyr Ala Asp Arg Glu Gly Thr He Asn Tyr 
405 410 415 

age ttc aeg gcg tgg egc eca aac ggg ccg agg geg aea teg ect tct 1296 
Ser Phe Thr Ala Trp Arg Pro Asn Gly Pro Arg Ala Thr Ser Pro Ser 
420 425 430 

gge agg ggc teg gcc ggg cga ttc etc gcg tta etg tgg act gag aea 1344 
Gly Arg Gly Ser Ala Gly Arg Phe Leu Ala Leu Leu Trp Thr Glu Thr 
435 440 445 

eac ecc tgg aeg ate tgc ege geg tea eca ate egc egg gee get teg 1392 
His Pro Trp Thr He Cys Arg Ala Ser Pro He Arg Arg Ala Ala Ser 
450 455 460 

tgc aga act oca atg ate egc egt gga egc cga cet gge ccg tea cet 1440 
Cys Arg Thr Pro Met He Arg Arg Gly Arg Arg Pro Gly Pro Ser Pro 
465 470 475 480 

aca ege eca ggg act tec cet ect ate tgg ege eee aga egc gea etc 1488 
Thr Arg Pro Gly Thr Ser Pro Pro He Trp Arg Pro Arg Arg Ala Leu 
485 490 495 

ect gcg egc tea gea aag egt gcg tct gat gte gag aac gac gac etg 1536 
Pro Ala Arg Ser Ala Lys Arg Ala Ser Asp Val Glu Asn Asp Asp Leu 
500 505 510 

aeg etg gaa ege ttc atg gcg etg eag ttg age cac ege gcc gtc atg 1584 
Thr Leu Glu Arg Phe Met Ala Leu Gin Leu Ser His Arg Ala Val Met 
515 520 525 

gcc gac egc acc ttg ccg gac etg ate ecg gee gee etg ate gac eee 1632 
Ala Asp Arg Thr Leu Pro Asp Leu He Pro Ala Ala Leu He Asp Pro 
530 535 540 

gat eee gag gtc eag geg gcg geg egc etg etg geg geg tgg gat egt 1680 
Asp Pro Glu Val Gin Ala Ala Ala Arg Leu Leu Ala Ala Trp Asp Arg 
545 550 555 560 

gag ttc ace age gac age egc gee gcc etg etg ttc gag gaa tgg gcg 1728 
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Glu Phe Thr Ser Asp Ser Arg Ala Ala Leu Leu Phe 61 u Glu Trp Ala 
565 570 575 

cgt ctg ttc gcc ggc cag aat ttc gcc ggc cag gcg ggt ttc gcc acg 
Arg Leu Phe Ala Gly Gin Asn Phe Ala Gly Gin Ala Gly Phe Ala Thr 
580 585 590 

ccc tgg teg ctg gat aag ccg gtc age ace ecc tac ggc gtc cgc gac 
Pro Trp Ser Leu Asp Lys Pro Val Ser Thr Pro Tyr Gly Val Arg Asp 
595 600 605 

ccc aag gee gee gtc gat eaa ctg egg ace gee ate gee aae aec aag 
Pro Lys Ala Ala Val Asp Gin Leu Arg Thr Ala He Ala Asn Thr Lys 
610 615 620 

cgc aaa tac ggc geg ate gac egg ccg ttc ggc gae gee teg egc atg 
Arg Lys Tyr Gly Ala He Asp Arg Pro Phe Gly Asp Ala Ser Arg Met 
625 630 635 640 

ate ctg aae gat gtg att gtt ccg ggc gcc gee ggc tac ggc aae ctg 
He Leu Asn Asp Val He Val Pro Gly Ala Ala Gly Tyr Gly Asn Leu 
645 650 655 

ggt tee ttc egg gtc ttc aec tgg tec gat cet gac gaa aae ggg gtt 
Glv Ser Phe Arg Val Phe Thr Trp Ser Asp Pro Asp Glu Asn Gly Val 
660 665 670 

cgc acg ccc gtc cae ggc gag acg tgg gtg gcg atg ate gag ttc tec 
Arg Thr Pro Val His Gly Glu Thr Trp Val Ala Met He Glu Phe Ser 
675 680 685 

acc ccg gtg egg gcc tat ggc ctg atg age tac ggc aat tet cgc cag 
Thr Pro Val Arg Ala Tyr Gly Leu Met Ser Tyr Gly Asn Ser Arg Gin 
690 695 700 

ccg ggc acg acg cae tac age gat cag ate gaa egc gtg teg egg gee 
Pro Gly Thr Thr His Tyr Ser Asp Gin He Glu Arg Val Ser Arg Ala 
705 710 715 720 

gac ttc cgc gag ctg ttg ctg egg cga gag cag gtc gag gee gcc gtc 
Asp Phe Arg Glu Leu Leu Leu Arg Arg Glu Gin Val Glu Ala Ala Val 
725 730 735 

cag gaa cgc acg ecc ttc aae ttc aag cca tga 
Gin Glu Arg Thr Pro Phe Asn Phe Lys Pro 



1776 
1824 
1872 
1920 
1968 
2016 
2064 
2112 
2160 
2208 
2241 



740 



745 
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<210> 17 
<211> 746 
<212> PRT 

<213> Artificial Sequence 
<400> 17 

Met Thr Thr Asn Pro 61 y Val Ser Ala Trp Gin Val Asn Thr Ala Tyr 
1 5 10 15 

Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys Thr Tyr Lys Cys Leu 
20 25 30 

Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro Ser Asn Val Pro Ala 
35 40 45 

Leu Trp Gin Leu Gin Gly Thr Leu Ala Glu Pro Thr Ser Thr Pro Gin 
50 55 60 

Ala Pro He Ala Ala Tyr Lys Pro Arg Ser Asn Glu He Leu Trp Asp 
65 70 75 80 

Gly Tyr Gly Val Pro His He Tyr Gly Val Asp Ala Pro Ser Ala Phe 
85 90 95 

Tyr Gly Tyr Gly Trp Ala Gin Ala Arg Ser His Gly Asp Asn He Leu 
100 105 110 

Arg Leu Tyr Gly Glu Ala Arg Gly Lys Gly Ala Glu Tyr Trp Gly Pro 
115 120 125 

Asp Tyr Glu Gin Thr Thr Val Trp Leu Leu Thr Asn Gly Val Pro Glu 
130 135 140 

Arg Ala Gin Gin Trp Tyr Ala Gin Gin Ser Pro Asp Phe Arg Ala Asn 
145 150 155 160 

Leu Asp Ala Phe Ala Ala Gly He Asn Ala Tyr Ala Gin Gin Asn Pro 
165 170 175 

Asp Asp He Ser Pro Glu Val Arg Gin Val Leu Pro Val Ser Gly Ala 
180 185 190 

Asp Val Val Ala His Ala His Arg Leu Met Asn Phe Leu Tyr Val Ala 
195 200 205 

Ser Pro Gly Arg Thr Leu Gly Glu Gly Asp Pro Pro Asp Leu Ala Asp 
210 215 220 
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Gin Gly Ser Asn Ser Trp Ala Val Ala Pro Gly Lys Thr Ala Asn GTy 
225 230 235 

Asn Ala Leu Leu Leu Gin Asn Pro His Leu Ser Trp Thr Thr Asp Tyr 
245 250 255 

Phe Thr Tyr Tyr Glu Ala His Leu Val Thr Pro Asp Phe Glu He Tyr 
260 265 Z'O 

Gly Ala Thr Gin He Gly Leu Pro Val He Arg Phe Ala Phe Asn Gin 
275 280 285 

Arg Met Gly He Thr Asn Thr Val Asn Gly Met Val Gly Ala Thr Asn 
290 295 300 

Tyr Arg Leu Thr Leu Gin Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val 
305 310 315 320 

Arg Pro Phe Glu Arg Arg Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp 
325 330 "i^^ 

Gly Ser Thr Val Asp Lys Pro Leu Glu He Arg Ser Ser Val His Gly 
340 345 

Pro Val Phe Glu Arg Ala Asp Gly Thr Ala Val Ala Val Arg Val Ala 
355 360 365 

Gly Leu Asp Arg Pro Gly Met Leu Glu Gin Tyr Phe Asp Met He Thr 
370 375 380 

Ala Asp Ser Phe Asp Asp Tyr Glu Ala Ala Met Ala Arg Met Gin VaJ 

Pro Thr Phe Asn He Val Tyr Ala Asp Arg Glu Gly Thr He Asn Tyr 
405 410 

Ser Phe Thr Ala Trp Arg Pro Asn Gly Pro Arg Ala Thr Ser Pro Ser 
420 425 ^«'" 

Gly Arg Gly Ser Ala Gly Arg Phe Leu Ala Leu Leu Trp Thr Glu Thr 
435 440 445 

His Pro Trp Thr He Cys Arg Ala Ser Pro He Arg Arg Ala Ala Ser 
450 455 460 

Cys Arg Thr Pro Met He Arg Arg Gly Arg Arg Pro Gly Pro Ser Pro 
465 470 475 480 




• 
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Thr Arg Pro Gly Thr Ser Pro Pro He Trp Arg Pro Arg Arg Ala Leu 
485 490 495 

Pro Ala Arg Ser Ala Lys Arg Ala Ser Asp Val Glu Asn Asp Asp Leu 
500 505 510 

Thr Leu Glu Arg Phe Met Ala Leu Gin Leu Ser His Arg Ala Val Met 
515 520 525 

Ala Asp Arg Thr Leu Pro Asp Leu He Pro Ala Ala Leu He Asp Pro 
530 535 540 

Asp Pro Glu Val Gin Ala Ala Ala Arg Leu Leu Ala Ala Trp Asp Arg 
545 550 555 560 

Glu Phe Thr Ser Asp Ser Arg Ala Ala Leu Leu Phe Glu Glu Trp Ala 
565 570 575 

Arg Leu Phe Ala Gly Gin Asn Phe Ala Gly Gin Ala Gly Phe Ala Thr 
580 585 590 

Pro Trp Ser Leu Asp Lys Pro Val Ser Thr Pro Tyr Gly Val Arg Asp 
595 600 605 

Pro Lys Ala Ala Val Asp Gin Leu Arg Thr Ala He Ala Asn Thr Lys 
610 615 620 

Arg Lys Tyr Gly Ala He Asp Arg Pro Phe Gly Asp Ala Ser Arg Met 
625 630 635 640 

He Leu Asn Asp Val He Val Pro Gly Ala Ala Gly Tyr Gly Asn Leu 
645 650 655 

Gly Ser Phe Arg Val Phe Thr Trp Ser Asp Pro Asp Glu Asn Gly Val 
660 665 670 

Arg Thr Pro Val His Gly Glu Thr Trp Val Ala Met He Glu Phe Ser 
675 680 685 

Thr Pro Val Arg Ala Tyr Gly Leu Met Ser Tyr Gly Asn Ser Arg Gin 
690 695 700 

Pro Gly Thr Thr His Tyr Ser Asp Gin He Glu Arg Val Ser Arg Ala 
705 710 715 720 

Asp Phe Arg Glu Leu Leu Leu Arg Arg Glu Gin Val Glu Ala Ala Val 



725 



730 



735 
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Gin Glu Arg Thr Pro Phe Asn Phe Lys Pro 
740 745 



<210> 18 
<211> 2241 
<212> DNA 

<213> Artificial Sequence 
<220> 



^99?> Description of Artificial Sequence: artificially 
synth^sizS ?BD-fused GL-7ACA acylase sequence 



<220> 

<221> CDS 

<222> (1)..(2241) 



LTK its Wr re? ??l i^o SI ^^r 

^ 5 

fTs Z lif ^ ^1 Z ?| S?^ 

20 20 

f^e ?????? ?^ - ?U \Tr If. i?5 Z ra 

35 ^0 

j^i z s?s If. z ^ ?re ^ ^fr i?? iti 

50 55 

^.?^ SI If, §?2 ^fr ^?? if, p?i i^ - - i 

65 70 

\% Z if, 3^? P% §1 A?« EtI of„ ?| 

85 

^1 g ^P?^ z i| as ifp s ?^i 

Z tie ?U 1?J l?l efn ^1 XIn Z Z - ^3 



96 



144 



192 



240 



288 



336 



384 
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115 120 125 

gtg egg cag gtg ctg ccg gtc tec gge gee gae gtg gtg gee cac gee 432 
Val Arg Gin Val Leu Pro Val Ser Gly Ala Asp Val Val Ala His Ala 
•30 135 

cat cge ctg atg aac ttc etc tat gtc gcg teg ccc gge egc aec ctg 480 
His Arg Leu Met Asn Phe Leu Tyr Val Ala Ser Pro Gly Arg Thr Leu 

150 155 160 

9.^^ i?^ S?^ 9ce gat cag gga tec aac tec tgg 528 

Gly 61 u Gly Asp Pro Pro Asp Leu Ala Asp Gin Gly Ser Asn Ser Trp 
165 170 175 

get gtg gcg ccg gge aag aeg gee aat ggg aac gee ctg ctg ctg cag 576 
Ala Val Ala Pro Gly Lys Thr Ala Asn Gly Asn Ala Leu Leu Leu Gin 
180 185 190 

aac ccg cac ctg tec tgg aeg aeg gae tac ttc ace tac tac gag gcg 624 
Asn Pro His Leu Ser Trp Thr Thr Asp Tyr Phe Thr Tyr Tyr 61 u Ala 
195 200 205 

cat etc gtc aeg ccg gae ttc gaa ate tat gge gcg aec cag ate gge 672 
His Leu Val Thr Pro Asp Phe Glu He Tyr Gly Ala Thr Gin He Gly 
210 215 220 

ctg ccg gtc ate cge ttc gee ttc aat cag egg atg gge ate aec aat 720 
Leu Pro Val He Arg Phe Ala Phe Asn Gin Arg Met Gly He Thr Asn 
225 230 235 240 

aec gtc aac gge atg gtg ggg gee aec aac tat egg ctg aeg ett cag 768 
Thr Val Asn Gly Met Val Gly Ala Thr Asn Tyr Arg Leu Thr Leu Gin 
245 250 255 

gge gae gge tat ctg tat gae ggt cag gtg egg ccg ttc gag egg egt 816 
Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val Arg Pro Phe Glu Arg Arg 
260 265 270 

cag get teg tat egc ctg egt cag gcg gae ggg teg aeg gtc gae aag 864 
Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp Gly Ser Thr Val Asp Lys 
275 280 285 

ccg ttg gag ate egt tee age gtc eat gge ccg gtc ttc gag cge gcg 912 
Pro Leu Glu He Arg Ser Ser Val His Gly Pro Val Phe Glu Arg Ala 
290 295 300 

gae gge aeg gee gtc gee gtt egg gtc gee ggt ctg gat egg ccg gge 960 
Asp Gly Thr Ala Val Ala Val Arg Val Ala Gly Leu Asp Arg Pro Gly 
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305 310 3,5 320 

^ Z t^l fie I? Ifa S 115 I ^ 

325 330 ^"^^ 

^- 1?2 ra ?n s^? J?^. s^? g ?a? ^p^i | ?n 



340 



450 



1008 
1056 
1104 



??| ^„ S?s 1^1 t^l I A?^ fh? g 

465 ^70 '^'o 

Ifp Pr? m g S^P ^0 i?2 fa? 1 1^1 



gcg gcg cgc ctg ctg gcg gcg tgg gat cgt gag ttc acc age gac age 
Ala Ala Arg Leu Leu Ala Ala Trp Asp Arg Glu Phe Thr Ser Asp Ser 



1200 



1248 



l?a Z Z Z If. '^r g \Tr Z f ^ | \% Z 
355 360 

in Z J^l ^ I Ta ^ 

370 375 380 

z - - - i - - " S 

385 390 

X?^ ?fa f4 g Z Ifa f4 g fie 

X- i?? I i?^ p^i g ?S Z - 1? ?SJ I- 

ret cet ate tgg ege ece aga cge gea cte eet gcg cgc tea gca aag 1344 
P^o P^o lie 1% A?g Pro Arg Arg Ala Leu Pro Ala Arg Ser Ala Lys 
435 440 ^3 

cgt gcg tet gat gte gag aac gac gac ctg acg ctg gaa cgc ttc atg 
Arg Ala Ser Asp Val Glu Asn Asp Asp Leu Thr Leu Glu Arg Phe Met 

455 



1392 



1440 



1488 



1536 
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. 500 



505 



510 



cgc gcc gcc ctg ctg ttc gag gaa tgg gcg cgt ctg ttc gcc ggc cag 1584 
Arg Ala Ala Leu Leu Phe Glu Glu Trp Ala Arg Leu Phe Ala Gly Gin 
515 520 525 

aat ttc gcc ggc cag gcg ggt ttc gcc acg ccc tgg teg ctg gat aag 1632 
Asn Phe Ala Gly Gin Ala Gly Phe Ala Thr Pro Trp Se? Leu Asp Lys 
530 535 

1^^ ^ 9?*^ «^cc aag gcc gcc gtc gat 1680 

Pro Val Ser Thr Pro Tyr Gly Val Arg Asp Pro Lys Ala Ala Val Asp 
545 550 555 560 

caa ctg egg acc gcc ate gcc aac acc aag cgc aaa tac ggc gcg ate 1728 
Gin Leu Arg Thr Ala He Ala Asn Thr Lys Arg Lys Tyr Gly Ala He 
565 570 575 

gac egg ccg ttc ggc gac gcc teg cgc atg ate ctg aac gat gtg att 1776 
Asp Arg Pro Phe Gly Asp Ala Ser Arg Met He Leu Asn Asp Val He 
580 585 590 

^} r?^ ??*^ i?^ 99* egg gtc ttc 1824 

Val Pro Gly Ala Ala Gly Tyr Gly Asn Leu Gly Ser Phe Arg Val Phe 
595 600 605 

ace tgg tec gat cet gac gaa aac ggg gtt cgc acg ccc gtc cac ggc 1872 
Thr Trp Ser Asp Pro Asp Glu Asn Gly Val Arg Thr Pro Val His Gly 
010 615 620 

nn ?£? 3^1 2^? r}"" i^"" i^*" 9tg egg gee tat 1920 

Glu Thr Trp Val Ala Met He Glu Phe Ser Thr Pro Val Arg Ala Tyr 
525 630 635 640 

ggc ctg atg age tac ggc aat tet cgc cag ccg ggc acg acg cac tac 1968 
Gly Leu Met Ser Tyr Gly Asn Ser Arg Gin Pro Gly Thr Thr His Tyr 
645 650 655 

age gat cag ate gaa cgc gtg teg egg gcc gac ttc cgc gag ctg ttg 2016 
Ser Asp Gin He Glu Arg Val Ser Arg Ala Asp Phe Arg Glu Leu Leu 
660 665 670 

ctg egg cga gag cag gtc gag gee gee gtc cag gaa cgc acg ccc ttc 2064 
Leu Arg Arg Glu Gin Val Glu Ala Ala Val Gin Glu Arg Thr Pro Phe 
675 680 685 

aac ttc aag cea ggt acc acg aca aat cet ggt gta tee get tgg cag 2112 
Asn Phe Lys Pro Gly Thr Thr Thr Asn Pro Gly Val Ser Ala Trp Gin 
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690 

Z Z 1?? IT. I - '^fr Z Z g '''' 

705 

?s? z s?s ?s g i?? \% i - 

2241 

tec aac 9tt cct gcc ttg tgg ca9 ptt caa tag 



1^? IS 5al Ta T?S Gin Leu Gin 



740 



<210> 19 

<211> 746 

<212> PRT . , „ 

<213> Artificial Sequence 



Glu Pro Thr Ser Thr Pro Gin Ma Pro He Ala Ala Tyr 

1 ^ 



L,s Pro Arg Ser Asn Glu He Leu Trp Asp Gly T,r Gly Val Pro His 

' 20 2^ 

ne T,r Gly Val Asp Ala Pro Ser Ala Phe Tyr Gly Tyr Gly Trp Ala 

35 

Gin Ala Arg Ser His Gly Asp Asn He Leu Arg Leu Tyr Gly Glu Ala 

50 5^ 
Arg Gly Lys Gly Ala Glu Tyr Trp Gly Pro Asp Tyr Glu Gin Thr Thr 
65 

val Trp Leu Leu Thr Asn Gly Val Pro Glu Arg Ala Gin Gin Trp Tyr 

85 

Ala Gin Gin Ser Pro Asp Phe Arg Ala Asn Leu Asp Ala Phe Ala Ala 

100 

Gly lie Asn Ala Tyr Ala Gin Gin Asn Pro Asp Asp lie Ser Pro Glu 

115 120 
val Arg Gin Val Leu Pro Val Ser Gly Ala Asp Val Val Ala His Ala 
130 



li »I I. 
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His Arg Leu Met Asn Phe Leu Tyr Val Ala Ser Pro Gly Arg Thr Leu 

150 155 160 

Gly Glu Gly Asp Pro Pro Asp Leu Ala Asp Gin Gly Ser Asn Ser Trp 
165 170 

Ala Val Ala Pro Gly Lys Thr Ala Asn Gly Asn Ala Leu Leu Leu Gin 
'80 185 190 

Asn Pro His Leu Ser Trp Thr Thr Asp Tyr Phe Thr Tyr Tyr Glu Ala 
'5*3 200 205 

His Leu Val Thr Pro Asp Phe Glu He Tyr Gly Ala Thr Gin He Gly 

215 220 

Leu Pro Val He Arg Phe Ala Phe Asn Gin Arg Met Gly He Thr Asn 

230 235 240 

Thr Val Asn Gly Met Val Gly Ala Thr Asn Tyr Arg Leu Thr Leu Gin 
245 250 255 

Gly Asp Gly Tyr Leu Tyr Asp Gly Gin Val Arg Pro Phe Glu Arg Arg 
260 265 270 

Gin Ala Ser Tyr Arg Leu Arg Gin Ala Asp Gly Ser Thr Val Asp Lys 

280 285 

Pro Leu Glu He Arg Ser Ser Val His Gly Pro Val Phe Glu Arg Ala 

295 300 

Asp Gly Thr Ala Val Ala Val Arg Val Ala Gly Leu Asp Arg Pro Gly 
■^"^ 310 315 32J 

Met Leu Glu Gin Tyr Phe Asp Met He Thr Ala Asp Ser Phe Asp Asp 
325 330 335 

Tyr Glu Ala Ala Met Ala Arg Met Gin Val Pro Thr Phe Asn He Val 

345 350 

Tyr Ala Asp Arg Glu Gly Thr He Asn Tyr Ser Phe Thr Ala Trp Arg 
355 360 365 

Pro Asn Gly Pro Arg Ala Thr Ser Pro Ser Gly Arg Gly Ser Ala Gly 

375 380 

Arg Phe Leu Ala Leu Leu Trp Thr Glu Thr His Pro Trp Thr He Cys 

390 395 
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Arg Ala Ser Pro lie Arg Arg Ala Ala Ser Cys Arg Thr Pro Met He 

Ar» Arg Gly Arg Arg Pro Gl, Pro Ser Pro Thr Arg Pro G^ Thr Ser 

Pro Pro lie Trp Arg Pro Arg A^ Ala Leu Pro Ala Arg Ser Ala L,s 

Arg Ala Ser Asp Val Glu Asn Asp Asp Leu Thr Leu Glu Arg Phe Met 

450 "° 
Ala Leu Gin Leu Ser His Arg Ala Val Met Ala Asp Arg Thr Leu Pro 

Z Leu lie pro Ala Ala Leu He Asp Pro Asp Pro Glu Val Gin Ala 

485 

Ala Ala Arg Le^ Leu Ala Ala Trp Asp Arg Glu Phe Thr Ser Asp Ser 
Arg Ala Ala Leu Leu Phe Glu Glu Trp Ala Arg Leu Phe Ala Gl, Gin 

Asn Phe Ala Gly Gin Ala Gly Phe Ala Thr Pro Trp Ser Leu Asp Lys 

530 

pro val Ser Thr Pro Tyr Gly Val Arg Asp Pro Lys Ala Ala Val Asp 



Gin Leu Arg Thr Ala He Ala Asn Thr Lys Arg Lys Tyr Gly Ala He 
ASP Arg pro Phe Gly Asp Ala Ser Arg Met He Leu Asn ^ Val He 
val Pro Gly Ala Ala Gly Tyr Gly Asn Leu Gl, Ser Phe Arg Val Phe 

Thr Trp Ser Asp Pro Asp Glu Asn Gly Val Arg Thr Pro Val His Gl, 

61 b 



610 



Glu Thr Trp Val Ala Het He Glu Phe Ser Thr Pro Val Arg Ala T^r 



625 



Gl, Leu Met Ser T,r Gl, Asn Ser Arg Gin Pro Gly Thr Thr His Tyr 

645 
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Ser Asp Gin lie Glu Arg Val Ser Arg Ala Asp Phe Arg Glu Leu Leu 
oou 665 670 

Leu Arg Arg Glu Gin Val Glu Ala Ala Val Gin Glu Arg Thr Pro Phe 

680 685 

Asn Phe Lys Pro Gly Thr Thr Thr Asn Pro Gly Val Ser Ala Trp Gin 
oyu 695 700 

Val Asn Thr Ala Tyr Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys 

Thr Tyr Lys Cys Leu Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro 
'25 730 

Ser Asn Val Pro Ala Leu Trp Gin Leu Gin 
740 745 

<210> 20 
<211> 2247 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized CBD-fused 6L-7ACA acylase sequence 

<220> 

<221> CDS 

<222> (1)..(2247) 

<400> 20 

atg ctg gcc gag ccg acc teg acg ccg cag gcg ccg att acq qcc tat ift 
Met Leu Ala Glu Pro Thr Ser Thr Pro Gin All Pro lie aJI A?a Tyr 
'5 10 15 ' 

aaa ccg aga age aat gag ate ctg tgg gac ggc tac ggc gtc ccq cac Qfi 
Lys Pro Arg Ser Asn Glu He Leu Trp Asp Gly Tyr Qly Va? P?o His 
20 25 30 

ate tac ggg gtc gac gcg ecc tea gcc ttc tac ggc tac ggc taa acc U4 
He Tyr Gly Val Asp Ala Pro Ser Ala Phe Tyr Gly Tyr Qly T?p A?a 
'^'^ 40 45 

rfn A?? o^"^ S-^ 3tc ctg cgc ctg tat gga gaa acq 192 

Gin Ala Arg Ser His Gly Asp Asn He Leu Arg Leu Tyr Gly G?2 A?I 
°" 55 60 
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egg ggc aag ggg gcc gaa tac tgg ggc ccg gat tac gaa cag acg acc 
A?g Gl5 lys Gly Ala Glu Tyr Trp Gly Pro Asp Tyr Glu Gin Thr Thr 
65 70 '3 

gtc tgg ctg ctg acc aac ggc gtg ccg gag cgc gcc cag cag tgg tat 
Val Trp Leu Leu Thr Asn Gly Val Pro Glu Arg Ala Gin Gin Trp Tyr 
85 90 

gcg cag cag teg cct gat ttc cgc gcc aac etc gac gcc ttc gcg gcg 
All 6?n Gin Se? Pro Asp Phe Arg Ala Asn Leu Asp Ala Phe Ala Ala 
100 105 1'" 

ggc ate aac gcc tat gcg cag cag aac ccc gac gac ate teg ccc gag 
Gly lie Asn Ala Tyr Ala Gin Gin Asn Pro Asp Asp lie Ser Pro Glu 
' 115 120 125 

gtg egg cag gtg ctg ccg gtc tec ggc gcc gac gtg gtg gcc cac gcc 
Val A?g Gin Val Leu Pro Val Ser Gly Ala Asp Val Val Ala His Ala 
130 135 

cat cgc ctg atg aac ttc etc tat gtc gcg teg ccc ggc cgc acc ctg 
ms A?g S2 Set Asn Phe Leu Tyr Val Ala Ser Pro Gly Arg Thr eu 
145 150 155 

ggc ggt ace aeg aca aat cct ggt gta tee get tgg cag gtc aac aca 
Gl5 Gly Thr Th? Thr Asn Pro Gly Val Ser Ala Trp Gin Val Asn Thr 
165 170 

ort tat act qcq gga caa ttg gtc aca tat aac ggc aag acg tat aaa 
?la \yr ?hr AU Gl? Gin LeS Val Thr Tyr Asn Gly Lys Thr Tyr Lys 



180 



tat ttg cag ccc cac acc tec ttg gca gga tgg gaa cea tee aac gtt 
C?s Leu Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro Ser Asn Val 
195 200 205 

cct acc ttg tgg cag ctt caa ggt acc gag ggc gac ccg ccg gac ctg 
pfo Ala f?P Gin Leu Gin Gly Thr Glu Gly Asp Pro Pro Asp Leu 
210 215 220 

qcc gat cag gga tec aac tec tgg get gtg gcg ccg ggc aag acg gcc 
Ala Asp ^n Gly Ser Asn Ser Trp Ala Val Ala Pro Gly Lys Thr Ala 
225 230 235 

aat ggg aac gcc ctg ctg ctg cag aac ccg cac ctg tec tgg acg acg 
A^n 61? Asn Ala Leu Leu Leu Gin Asn Pro His Leu Ser Trp Thr Thr 
245 250 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 
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?ff i Tu^ etc gtc acg ccg gac ttc gaa 816 

Asp Tyr Phe Thr Tyr Tyr Glu Ala His Leu Val Thr Pro Asp Phe Glu 
260 265 270 

Tip jtl riu Alt ri!" rf^ f f ^^"^ ccg gtc ate cgc ttc gcc ttc 864 
lie Tyr Gly Ala Thr Gin He Gly Leu Pro Val He Arg Phe Ala Phe 
275 280 285 

aat cag egg atg ggc ate ace aat acc gtc aac ggc atg gtg qqq acc 9t? 
Asn Gin Arg Met Gly He Thr Asn Thr Val Asn Gly Met Val Gl? Ala 
290 295 300 

acc aac tat egg ctg acg ctt cag ggc gac ggc tat ctg tat gac ggt 960 
Thr Asn Tyr Arg Leu Thr Leu Gin Gly Asp Gly Tyr LeG Tyr Asp Gly 

310 315 "^^325 

r?n v^i Irn Ort li!" ^f^ ^f* <^t9 ^9* cag 1008 

Gin Val Arg Pro Phe Glu Arg Arg Gin Ala Ser Tyr Arg Leu Arg Gin 

325 330 335 

gcg gac ggg teg acg gtc gac aag ccg ttg gag ate egt tee age gtc 1056 
Ala Asp Gly Ser Thr Val Asp Lys Pro Leu Glu He A?g Ser Ser Val 
340 345 

S?o r?*^ 8*? iJ*^ gcg gac ggc acg gcc gtc gee gtt egg 1104 

His Gly Pro Val Phe Glu Arg Ala Asp Gly Thr Ala Val Ala Val Arg 

360 365 

gtc gcc ggt ctg gat egg ccg ggc atg etc gag cag tat ttc gac atg 1152 
Val Ala Gly Leu Asp Arg Pro Gly Met Leu Glu Gin Tyr Phe Asp Met 
370 375 380 

ate acg gcg gac age ttc gac gac tac gaa gee get atg gcg egg atq 1200 
He Thr Ala Asp Ser Phe Asp Asp Tyr Glu Ala Ala Met All A?g Met 
385 390 395 400 

G?n Val Pro It g*f i^"" f?'' 999 ^^^^ 1248 

bin Val Pro Thr Phe Asn He Val Tyr Ala Asp Arg Glu Gly Thr He 

405 410 415 

aac tac age ttc acg gcg tgg cgc cea aac ggg ccg agg gcg aca teg 1296 
Asn Tyr Ser Phe Thr Ala Trp Arg Pro Asn Gly Pro Arg All Thr Ser 
420 425 430 

o^l ?gc agg ggc teg gee ggg ega ttc etc gcg tta ctg tgg act 1344 
Pro Ser Gly Arg Gly Ser Ala Gly Arg Phe Leu Ala Leu Leu Trp Thr 
435 440 
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gag aca cac ccc tgg acg ate tgc cgc gcg tea cca ate ege egg gee 
61u Thr His Pro Trp Thr He Cys Arg Ala Ser Pro He Arg Arg A.a 
450 

?n n? ifs z s^? | z z pfo i?5 1? 

465 

^^3?? ?SJ ??^^?p - - i - 

485 

Z Z '^r ?U 3 1 I Z 

500 505 

^ ?s 1^ |nr.r3?^ irg s?^ x?^ xfa 

515 520 

?S S^? Z Z ^ S SI Z f2 ne ?fe 
530 535 ^ 

z in z i?s ^ SI I ^2 i?i ??i ^g 

545 550 

t i?i II? z ti? I ra f I z 

565 

Sa «3?5 Ofn S | 
580 585 

?s? ^?l 1^? f;i S P?i ii? ?s I ir. 

595 500 "^^^ 

Z Z So I ?X a- Z I ?U ffe Ifa Z 

St ??r?ie rp ^1 g ir^P ?s g 

630 ""'^ 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



625 
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cgc atg ate ctg aac gat gtg att gtt ccg gge gee gee ggc tac ggc 1968 
Arg Met He Leu Asn Asp Val He Val Pro Gly Ala Ala Gly Tyr Gly 
645 650 655 

aac ctg ggt tec ttc egg gtc tte ace tgg tec gat ect gae gaa aac 2016 
Asn Leu Gly Ser Phe Arg Val Phe Thr Trp Ser Asp Pro Asp Glu Asn 
660 665 670 

ggg gtt cgc acg cec gtc cac gge gag acg tgg gtg gcg atg ate gag 2064 
Gly Val Arg Thr Pro Val His Gly Glu Thr Trp Val Ala Met He Glu 
675 680 685 

ttc tec ace ccg gtg egg gee tat ggc ctg atg age tac ggc aat tct 2112 
Phe Ser Thr Pro Val Arg Ala Tyr Gly Leu Met Ser Tyr Gly Asn Ser 
690 695 700 

cgc cag ccg ggc acg acg cac tac age gat cag ate gaa cgc gtg teg 2160 
Arg Gin Pro Gly Thr Thr His Tyr Ser Asp Gin He Glu Arg Val Ser 
705 710 715 720 

egg gee gae ttc cgc gag ctg ttg ctg egg cga gag cag gtc gag gee 2208 
Arg Ala Asp Phe Arg Glu Leu Leu Leu Arg Arg Glu Gin Val Glu Ala 
725 730 735 

gee gtc cag gaa cgc acg ccc ttc aac ttc aag cca tag 2247 
Ala Val Gin Glu Arg Thr Pro Phe Asn Phe Lys Pro 
740 745 

<210> 21 
<211> 748 
<212> PRT 

<213> Artificial Sequence 
<400> 21 

Met Leu Ala Glu Pro Thr Ser Thr Pro Gin Ala Pro He Ala Ala Tyr 
15 10 15 

Lys Pro Arg Ser Asn Glu He Leu Trp Asp Gly Tyr Gly Val Pro His 
20 25 30 

He Tyr Gly Val Asp Ala Pro Ser Ala Phe Tyr Gly Tyr Gly Trp Ala 
35 40 45 

Gin Ala Arg Ser His Gly Asp Asn He Leu Arg Leu Tyr Gly Glu Ala 
50 55 60 
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Arg Gly Lys Gly Ala Glu Tyr Trp GTy Pro Asp Tyr Glu Gin Thr Thr 
65 70 75 



Val Trp Leu Leu Thr Asn Gly Val Pro Glu Arg Ala Gin Gin Trp Tyr 
85 90 «o 

Ala Gin Gin Ser Pro Asp Phe Arg Ala Asn Leu Asp Ala Phe Ala Ala 
100 105 

Gly He Asn Ala Tyr Ala Gin Gin Asn Pro Asp Asp lie Ser Pro Glu 



115 



Val Arg Gin Val Leu Pro Val Ser Gly Ala Asp Val Val Ala His Ala 
130 135 140 

His Arg Leu Met Asn Phe Leu Tyr Val Ala Ser Pro Gly Arg Thr Leu 
145 150 155 

Gly Gly Thr Thr Thr Asn Pro Gly Val Ser Ala Trp Gin Val Asn Thr 
Ala Tyr Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys Thr Tyr Lys 



180 



185 



Cys Leu Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro Ser Asn Val 



195 



200 



Pro Ala Leu Trp Gin Leu Gin Gly Thr Glu Gly Asp Pro Pro Asp Leu 
210 215 220 

Ala Asp Gin Gly Ser Asn Ser Trp Ala Val Ala Pro Gly Lys Thr AU 



225 



230 



235 



Asn Gly Asn Ala Leu Leu Leu Gin Asn Pro His Leu. Ser Trp Thr Thr 

Asp Tyr Phe Thr Tyr Tyr Glu Ala His Leu Val Thr Pro Asp Phe Glu 

260 265 

He Tyr Gly Ala Thr Gin He Gly Leu Pro Val He Arg Phe Ala Phe 



275 



280 



Asn Gin Arg Met Gly He Thr Asn Thr Val Asn Gly Met Val Gly Ala 
290 295 300 

Thr Asn Tyr Arg Leu Thr Leu Gin Gly Asp Gly Tyr Leu Tyr Asp Gly 



305 



310 



315 
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Gin Val Arg Pro Phe 61 u Arg Arg Gin Ala Ser Tyr Arg Leu Arg Gin 
325 "330 335 

Ala Asp Gly Ser Thr Val Asp Lys Pro Leu Glu He Arg Ser Ser Val 
340 345 350 

His Gly Pro Val Phe Glu Arg Ala Asp Gly Thr Ala Val Ala Val Arg 
355 360 365 

Val Ala Gly Leu Asp Arg Pro Gly Met Leu Glu Gin Tyr Phe Asp Met 
370 375 380 

He Thr Ala Asp Ser Phe Asp Asp Tyr Glu Ala Ala Met Ala Arg Met 
385 390 395 400 

Gin Val Pro Thr Phe Asn He Val Tyr Ala Asp Arg Glu Gly Thr He 
405 410 415 

Asn Tyr Ser Phe Thr Ala Trp Arg Pro Asn Gly Pro Arg Ala Thr Ser 
420 425 430 

Pro Ser Gly Arg Gly Ser Ala Gly Arg Phe Leu Ala Leu Leu Trp Thr 
435 440 445 

Glu Thr His Pro Trp Thr He Cys Arg Ala Ser Pro He Arg Arg Ala 
450 455 460 

Ala Ser Cys Arg Thr Pro Met He Arg Arg Gly Arg Arg Pro Gly Pro 
465 470 475 480 

Ser Pro Thr Arg Pro Gly Thr Ser Pro Pro He Trp Arg Pro Arg Arg 
485 490 495 

Ala Leu Pro Ala Arg Ser Ala Lys Arg Ala Ser Asp Val Glu Asn Asp 
500 505 510 

Asp Leu Thr Leu Glu Arg Phe Met Ala Leu Gin Leu Ser His Arg Ala 
515 520 525 

Val Met Ala Asp Arg Thr Leu Pro Asp Leu He Pro Ala Ala Leu He 
530 535 540 

Asp Pro Asp Pro Glu Val Gin Ala Ala Ala Arg Leu Leu Ala Ala Trp 
545 550 555 560 

Asp Arg Glu Phe Thr Ser Asp Ser Arg Ala Ala Leu Leu Phe Glu Glu 
565 570 575 
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Trp Ala Arg Leu Phe Ala Gly 61n Asn Phe Ala Gly Gin Ala Gly Phe 
580 585 590 

Ala Thr Pro Trp Ser Leu Asp Lys Pro Val Ser Thr Pro Tyr Gly Val 
595 600 605 

Arg Asp Pro Lys Ala Ala Val Asp Gin Leu Arg Thr Ala He Ala Asn 
610 615 620 

Thr Lys Arg Lys Tyr Gly Ala He Asp Arg Pro Phe Gly Asp Ala Ser 
625 630 635 640 

Arg Met He Leu Asn Asp Val He Val Pro Gly Ala Ala Gly Tyr Gly 
645 650 655 

Asn Leu Gly Ser Phe Arg Val Phe Thr Trp Ser Asp Pro Asp Glu Asn 
660 665 670 

Gly Val Arg Thr Pro Val His Gly Glu Thr Trp Val Ala Met He Glu 
675 680 685 

Phe Ser Thr Pro Val Arg Ala Tyr Gly Leu Met Ser Tyr Gly Asn Ser 
690 695 700 

Arg Gin Pro Gly Thr Thr His Tyr Ser Asp Gin He Glu Arg Val Ser 
705 710 715 720 

Arg Ala Asp Phe Arg Glu Leu Leu Leu Arg Arg Glu Gin Val Glu Ala 
725 730 735 

Ala Val Gin Glu Arg Thr Pro Phe Asn Phe Lys Pro 
740 745 



<210> 22 
<211> 52 
<212> PRT 

<213> Bacillus circulans 
<210> 

<220> CBO domain 

<400> 22 -r TL. 

Thr Thr Asn Pro Gly Val Ser Ala Trp Gin Val Asn Thr Ala Tyr Thr 
1 5 10 15 

Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys Thr Tyr Lys Cys Leu Gin 
20 25 30 
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Pro His Thr Ser Leu Ala 61 y Trp Glu Pro Ser Asn Val Pro Ala Leu 
35 40 45 

Trp 61 h Leu Gin 
50 



<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 23 

aagccaggta ccacgacaaa tec 23 

<210> 24 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 25 

ccaatgcgga gcggccgctg accgggtacg 30 



<400> 24 

aattcgggat ccctattgaa gctgcc 



26 



<210> 26 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 26 30 
ccgcccaccg gtaccccgcc gctcgtgcac 

<210> 27 
<211> 3535 
<212> DNA 

<213> Artificial Sequence 

<220> ^x- n 

<223> Description of Artificial Sequence: artificially 
syhthesi zed CBD-f used FR901 379 acyl ase sequence 

<220> 
<221> CDS 

<222> (953).. (3529) 

g^tcaatt ccggatggtt ggagaggccg atccagacgg tgggcggggc gaagaggctg 60 
tcggccaggc ccgcttcgac gaggtcgaag atcgaggcgg cgtccggacc gtccaggatg 120 
gtgttctccg cgccgaccgc cagatagggc agcaggaaca cgtgcatctg ggccgagtgg 180 
tagagcggca gggagtgcac gggccggtcg gtcgcggcga ggccgagcgc ggtgatcgcg 240 
ctgacgtact cgtggaccag ggccccgtgc gtcatcatcg cgcccttggg cagggcggtg 300 
gtcccggagg tgtacagcag ctgcaccagg tcgtcggagg cgggcgggcg ccgcggggtg 360 
aacgcccgtt ccgtctccag ggcgtcgagc agcgagccgg gcgcgtcgcg gagcgcgcgc 420 
accgggagtc cggcggggag ccgcccggcg aggtccgggt cggtcaggac gagggaggag 480 
ccggactggt cgaggaggta ggccaggtcg tcgccggtga ggttctggtt gaccggtacg 540 
tggacgagac cggcccgtgc gcaggcgagg aagccgatca gataggcgtc ggagttgtgc 600 
gcgtaggcgg ccacccggtc gccgggggcg agagcgtact cctcggtgag gacggcggcg 660 



wo 01/31038 i 



36/44 



PCT/JPOO/07275 



gccgtggaga cggcggcgtc cagggagcgg taggtccagg tccggtcggc gtaccgcacg 720 

gcggtccggt cgggggtgcg ccgggcgctg cgggtgagga cgccgtcgac tgtgctgctg 780 

cgtacacctg tcatggcgtg atcctgtgcg tccgggccct cgggggtcaa gaggctggat 840 

accgaccaga cggttgacag cttcccgggc tccctggctg agtgacgctt ggccgtccgg 900 

gcgttccgga ccggccgcgc ccgtgccacc cgtaccgctg ggaggaaaca cc ttg acg 958 

Leu Thr 

tta cgc aac cgt ctg aga ctg etc ggg gtc gcc ggt etc gee ctg ttc 1006 
Leu Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala Leu Phe 
-35 -30 -25 

acc gtg teg gcg teg ctg ccg cct gee ace gcg tec ggg ace cag gag 1054 
Thr Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr Gin Glu 
-20 -15 -10 

acg egg eac ccg tec ggg age ggt ctt teg gee gtc ate egg tac acg 1102 
Thr Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr 
-5 -11 5 10 

gag tac ggc att ccg eac ate gtg gcg gag gae tac gcg cag ttg ggc 1150 
Glu Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin Leu Gly 
15 20 25 

ttc ggc ace ggc tgg gcg cag gee gee gat cag gtg tgc acg ctg gcg 1198 
Phe Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr Leu Ala 
30 35 40 

gae ggc ttc etc acg gtg cgc ggg gag egg teg agg ttc ttc ggc ccg 1246 
Asp Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe Gly Pro 
45 50 55 

gae gcc gee acg gae tac tec etc tec teg gcg gcg acg aac etc tee 1294 
Asp Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn Leu Ser 
60 65 70 75 

age gae ctg tac ttc egg ggc gtc cgc gae age ggc acg gtg gag aag 1342 
Ser Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val Glu Lys 
80 85 90 

ctg etc aag gag cc.c gcg ecc gcc ggt ccg age agg gae gtc aag gag 1390 
Leu Leu Lys <31u Pro Ala Pro Ala Gly Pro Ser Arg Asp Val Lys Glu 
95 100 105 

acg atg cgc ggg ttc gcc gcc ggg tac aac gcg tgg ate gcg cag aac 1438 
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Thr Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp lie Ala Gin Asn 
110 115 120 

egg ate acc gac ccc gcc tgc egg ggc gcg tec tgg gtg cgc ceg gtg 1486 
Arg He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg Pro Val 
125 130 135 

acg geg ctg gac gtg gcg gcg egc ggc tac gcg ctg gcg gtg etc ggc 1534 
Thr Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val Leu Gly 
140 145 150 1 55 

qqc cag ggg cgc ggc ate gac ggc ate ace geg gca eag ceg ceg ace 1582 
Gl5 Gin Gl? A?g Gly He Asp Gly He Thr Ala Ala Gin Pro Pro Thr 
160 165 170 

gcc get cct ceg geg gee ggg gte acg ccc gag gag gcg gcg acg gcg 1630 
Ala Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala Thr Ala 
175 180 185 

gcg gag egg ctg ctg teg aeg cag aac gcg gac atg ggt tee aac gcg 1678 
Ala Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser Asn Ala 
190 195 200 

gtg gee tte gac ggc tec acg acg gtg aac ggg cgc ggg ctg ttg etc 1726 
Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu Leu 
205 210 215 

ggc aac ceg cac tac ceg tgg cag ggc gga cgc cgc tte tgg cag gcg 1774 
Gly Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp Gin Ala 
220 225 230 235 

cag eag acg ate ccc ggc gag ctg aac gtg teg ggc gcg tec ctg ctg 1822 
Gin Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser Leu Leu 
240 245 250 

ggc geg aeg aeg ate teg ate ggg cac aac gcc gat gtg gcg tgg age 1870 
Gly Ala Thr Thr He Ser He Gly His Asn Ala Asp Val Ala Trp Ser 
255 260 265 

cat aeg gtc gcc aeg ggc gte aeg ctg aat ctg cat cag etc age etc 
His Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu Ser Leu 
270 275 280 

gat ceg gcc gac ceg ace gtc tat ctg gtg gac ggg aag egg gag egg. 
Asp Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg Glu Arg 
285 290 295 

atg aeg cag egg acg gtg age gte ceg gtg aag ggc ggg gcc gae gtg 2014 



1918 



1966 
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Met Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala Asp Val 
300 305 310 315 

acc cgc acc cag tgg tgg acc cgc tac ggg ccg gtg gcc acc teg atg 2062 
Thr Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr Ser Met 
320 325 330 

ggc gcg ggg ctg ccg ttg ccg tgg acg gcg age aeg geg tac gcg etg 2110 
Gly Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr Ala Leu 
335 340 345 

aae gat ccg aac gcg acg aat ctg egg atg geg gae ace ggt ctg ggc 2158 
Asn Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly Leu Gly 
350 355 360 

ttc ggc aag gee cgc tec acg ggt gae gtc gag egt gcg etg cae egg 2206 
Phe Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu His Arg 
365 370 375 

teg cag ggc atg ccg tgg gtg aac acg ate gcg gcg gae egg geg ggt 2254 
Ser Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg Ala Gly 
380 385 390 395 

cgc teg ttc ttc gcg cag teg cag gtg ctg ecg agg ate ace gae gcg 2302 
Arg Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr Asp Ala 
400 405 410 

ttg gcg gag cgc tgc teg acc ccg ctg ggc egg gee ace tac cec get 2350 
Leu Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr Pro Ala 
415 420 425 

tec ggc etc gcg gtg ctg gae ggt teg egg acg gae tgc gcg ctg ggc 2398 
Ser Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala Leu Gly 
430 435 440 

age gae ecg gae gcg gtg egg ccg ggg ate ttc ggc ecg ggc egg atg 2446 
Ser Asp Pro Asp Ala Val Arg Pro Gly He Phe Gly Pro Gly Arg Met 
445 450 455 

ccg gtg etg aag aac cag ccg tac gtg gag aac tec aac gae age gcg 2494 
Pro Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp Ser Ala 
460 465 470 475 

tgg ctg acc aat gcg gag egg ecg etg ace ggg tac gag egg gtc ttc 2542 
Trp Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg Val Phe 
480 485 490 

ggc acg ate gcg acg cec egg teg atg egg acg cgc ggc gcg ate gag 2590 
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61 y Thr He Ala Thr Pro Arg Sen Met Arg Thr Arg Gly Ala He Glu 
495 500 505 

gac gtc gcg teg atg gcg gac egg ggc cgc etc egg gtc ggg gac ctt 
Asp Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly Asp Leu 
510 515 520 

cag egg cag cag ttc gee aae egt geg ecg gee ggg gat ctg gee gee 
Gin Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu Ala Ala 
525 530 535 

tee gag gee gee aag tgg tgt gcg geg ctg ecg gge ggc aeg gee gtg 
Ser Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr Ala Val 
540 545 550 555 

ggc tec gac gga aeg ecg gtc gac gtg teg gcg gee tgc egg gtg ctg 
Gly Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg Val Leu 
560 565 570 

egg cgc tgg gac egg acc gtg gac age gac age egg gge gcg ctg etc 
Arg Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala Leu Leu 
575 580 585 

ttc gac egg ttc tgg egg aag gcg teg teg gcg cec gee gee gag ctg 
Phe Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala Glu Leu 
590 595 600 

tgg agg aeg ecg ttc gat ecg gee gac ecg gtg cgc act ecg cgc ggc 
Trp Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro Arg Gly 
605 610 615 

ctg aac aeg gee geg cec gtc ctg ggc agg gee ctg geg gac gee gtg 
Leu Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp Ala Val 
620 625 630 635 

gcg gag ctg egg geg geg ggc ate gcg ctg gac gee ecg ctg ggc gag 
Ala Glu Leu Arg Ala Ala Gly He Ala Leu Asp Ala Pro Leu Gly Glu 
640 645 650 

cae cag ttc gtc gtg egg aae ggc aag egg etc ecg ate gge gge ggg 
His Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro He Gly Gly Gly 
655 660 665 

aeg gag teg ctg gge ate tgg aac aag acc gag ecg cag tgg aac gcg 
Thr Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro Gin Trp Asn Ala 
670 675 680 

gcg gge gge ggc tat aeg gag gtg teg teg ggc tec age tac ate cag 



2638 
2686 
2734 
2782 
2830 
2878 
2926 
2974 
3022 
3070 
3118 
3166 
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Ala Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser Ser Tyr He Gin 
685 690 695 



gcg gtc ggc tgg gac gac age cgc tgc ccg gtg gcc egg aeg ctg ctg 
Ala Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala Arg Thr Leu Leu 
700 705 710 715 



3214 



aeg tae tec cag teg gag aae eeg aag tea eeg eae tae age gae eag 3262 
Thr Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His Tyr Ser Asp Gin 
720 725 730 

ace agg ctg tae gcg ggt gag cgc tgg gtg aeg tec egg ttc tgc gag 3310 
Thr Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser Arg Phe Cys Glu 
735 740 745 

agg gac ate gcg cgt teg eeg gae ctg egg gtg gtg egg gtg eae gag 3358 
Arg Asp He Ala Arg Ser Pro Asp Leu Arg Val Val Arg Val His Glu 
750 755 760 

egg egg ggt ace aeg aca aat cct ggt gta tec get tgg cag gtc aac 3406 
Arg Arg Gly Thr Thr Thr Asn Pro Gly Val Ser Ala Trp Gin Val Asn 
765 770 775 

aca get tat act gcg gga caa ttg gtc aca tat aac ggc aag aeg tat 3454 
Thr Ala Tyr Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys Thr Tyr 
780 785 790 795 

aaa tgt ttg eag cec eae ace tee ttg gea gga tgg gaa cea tee aae 3502 
Lys Cys Leu Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro Ser Asn 
800 805 810 



gtt cct gee ttg tgg eag ett caa tag ggatcc 
Val Pro Ala Leu Trp Gin Leu Gin 

815 820 



3535 



<210> 28 
<211> 858 
<212> PRT 

<213> Artificial Sequence 
<400> 28 

Leu Thr Leu Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala 
15 10 15 



Leu Phe Thr Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr 
20 25 30 



m 
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Gin 61 u Thr Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val lie Arg 
35 40 45 

Tyr Thr Glu Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin 
50 55 60 

Leu Gly Phe Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr 
65 70 75 80 

Leu Ala Asp Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe 
85 90 95 

Gly Pro Asp Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn 
100 105 110 

Leu Ser Ser Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val 
115 120 125 

Glu Lys Leu Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val 
130 135 140 

Lys Glu Thr Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp lie Ala 
145 150 155 160 

Gin Asn Arg He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg 
165 170 175 

Pro Val Thr Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val 
180 185 190 

Leu Gly Gly Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro 
195 200 205 

Pro Thr Ala Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala 
210 215 220 

Thr Ala Ala Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser 
225 230 235 240 

Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu 
245 250 255 

Leu Leu Gly Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp 
260 265 270 

Gin Ala Gin Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser 
275 280 285 
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Leu Leu Gly.Ala Thr Thr He Ser He Gly His Asn Ala Asp Val Ala 
290 295 300 

Trp Ser His Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu 
305 310 315 320 

Ser Leu Asp Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg 
325 330 335 

Glu Arg Met Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala 
340 345 350 

Asp Val Thr Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr 
355 360 365 

Ser Met Gly Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr 
370 375 380 

Ala Leu Asn Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly 
385 390 395 400 

Leu Gly Phe Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu 
405 410 415 

His Arg Ser Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg 
420 425 430 

Ala Gly Arg Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr 
435 440 445 

Asp Ala Leu Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr 
450 455 460 

Pro Ala Ser Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala 
465 470 475 480 

Leu Gly Ser Asp Pro Asp Ala Val Arg Pro Gly He Phe Gly Pro Gly 
485 490 495 

Arg Met Pro Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp 
500 505 510 

Ser Ala Trp Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg 
515 520 525 

Val Phe Gly Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala 
530 535 540 
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He Glu Asp Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly 
545 550 555 560 

Asp Leu Gin Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu 
565 570 575 

Ala Ala Ser Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr 
580 585 590 

Ala Val Gly Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg 
595 600 605 

Val Leu Arg Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala 
610 615 620 

Leu Leu Phe Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala 
625 630 635 640 

Glu Leu Trp Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro 
645 650 655 

Arg Gly Leu Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp 
660 665 670 

Ala Val Ala Glu Leu Arg Ala Ala Gly He Ala Leu Asp Ala Pro Leu 
675 680 685 

Gly Glu His Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro He Gly 
690 695 700 

Gly Gly Thr Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro Gin Trp 
705 710 715 720 

Asn Ala Ala Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser Ser Tyr 
725 730 735 

He Gin Ala Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala Arg Thr 
740 745 750 

Leu Leu Thr Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His Tyr Ser 
755 760 765 

Asp Gin Thr Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser Arg Phe 
770 775 780 

Cys Glu Arg Asp He Ala Arg Ser Pro Asp Leu Arg Val Val Arg Val 
785 790 795 800 
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His Glu Arg Arg 61 y Thr Thr Thr Asn Pro Gly Val Ser Ala Trp Gin 
805 810 815 

Val Asn Thr Ala Tyr Thr Ala Gly Gin Leu Val Thr Tyr Asn Gly Lys 
820 825 830 

Thr Tyr Lys Cys Leu Gin Pro His Thr Ser Leu Ala Gly Trp Glu Pro 
835 840 846 

Ser Asn Val Pro Ala Leu Trp Gin Leu Gin 
850 855 
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